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FOREST ORGANIZATION FOR BEGINNERS. 

( Continued from page 555, Vol . XI.) 

SECTION III-ASSESSMENT— (continued). 

Description of Groups. 

Having separated the groups by means already described in 
Chaptor III., the next step to bo taken is the description of each 
one and of the conditions of station peculiar to each compart- 
ment, operations which are not inaptly termed by French For- 
esters “ taking the inventory of the forest.” 

The points to bo noted are (1) the species, (2) their modes 
of treatment, (3) cover, (4) density, (5) cubic contents, (6) in- 
crement, (7) age, (8) station. 

The particulars of the investigation should be formulated in a 
book in statements, of which the form on next page may serve 
as an example. 

(1). The Species. 

A jjroup may consist of one or more species. In the former 
case, it is said to bo unmixed ; in the latter, mixed . 

For mixed groups, the relative proportion of each sperfes 
should be given approximately, and the prevailing species men- 
tioned first. The manner in which they are mixed should also 
be stated whenever it can be ascertained. Thus, a certain group 
may consist of *7 Xylia, naturally regenerated, and -3 teak, 
planted in lines. 

(2). Modes of Treatment. 

These are fully discussed in books on sylviculture. The fol- 
lowing is an outline of the principal systems, of which all others 
are modifications : — 
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I. SEBDLlKGhFoRiST, which has been raised directly from 
seed. 

II. Coppice, which is the result of shoots from the Btumps, 
stems, or roots of trees. 

III. Ovebwood, also called coppice with standards , stored 
coppice, which is a combination of seedling-forest and coppice. 


SeIdiancwForest is treated— 

(1) . By the Primitive Method, or method of selection, when 
each tree in a forest is cut out as soon as it becomes exploitable, 
without reference to other trees. 

(2) . By the Method of Regular Cuttings, when coupes 
are confined to comparatively small areas, on which all trees are 
cut at the same time, or nearly the same time, and the area, 
thus cleared, re-stocked artificially or naturally. 

Regular cuttings may be divided into— 

(a). Clean Cuttings, when all trees on a given area are cut 
away clean, and the forest regenerated artificially or naturally. 

(i 5 ). Natural Regeneration Cuttings, whon the trees are 
only gradually removed, so as to effect the regeneration of the 
forest by seed in the natural way, and to afford protection for a 
time to the young growth. 

Coppice-Treatment is similar to the treatment of seedling- 
forest subject to clean cuttings, with the solo difference that 
reproduction is differently effected, namely, by the shoots that 
spring from the stools or roots. 

The form as well as the kind of treatment should bo notod. 
A group may have originated, for example, artificially from 
bowing or planting. In the latter case, the trees will have been 
planted at regular intervals, in linos, squares, clumps, &c. 


(3). Leaf-Cover or Cover. 


This term refers to the canopy of leaves of a tree, or group. 
When the sun’s rays are unable to pierce the foliage of a group, 
or when all grass is entirely suppressed on account of the shade, 
the cover is said to b q full qt complete . Full cover is taken 
as the unit of comparison, and less degrees are expressed in 
decimals of it. Of course, this is a matter which can only 
be very roughly determined according to individual judgment, 
there being no means of ascertaining the exact degree of cover 
bj measurement or calculation ; fortunately, a very rough es- 
timate is all that is required for practical purposes, a know- 
ledge of the amount of cover being chiefly useful to the organ- 
iser as an index to the general conditions of growth and environ- 
ment. To illustrate my meaning, let us suppose that the cover 
of a young plantation consisting of unmixed teak is put down 
in the register as *4, or less : even a stranger to the group would 
guess at once that its state was bad, with probably a rank 
growth of grass and an impoverished, dried-Up soil, and that, if 
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it were a question of maintaining the group to an advanced age, 
it wonld be necessary to fill np gaps with soil-improving species. 
On the other hand, if the cover wore shown in the register as 
•9, he would know that the general conditions of vegetation 
were on the whole satisfactory, and form his plans accordingly. 
(4). Density. 

This term refers to tho closenoss and distributioif'of°the trees 
in a group. When an area is fully-stocked, its density i9 com- 
plete and expressed by unity ; if incompletely-stockod, tho de- 
gree is expressed in decimals. Tho density of a group is very 
difficult to ascertain accurately. It may be determined simply 
by eye, the organiser walking through the group in several 
directions and determining the degree of density to the best of 
his ability, without making any measurements ; or, whore great- 
er accurac}' is considered necessary, ho may roughly measuro 
open spaces and deduct from the general result the ratio their 
area bears to tho whole area. To put tho matter in a mQji 
concrete form — if, after traversing a 100-acre group in several 
directions, wo come to the conclusion that its general density, 
exclusive of blanks, is -8, but that there aro open spaces aggre- 
gating 20 acres, or *2 of the whole area, the density of tho group 
would only be *8 — *2 = *6. 

Tho more accurate determination of the density, is of im- 
portance only in those cases (1) in which the yield of a group 
is to he determined by the mensuration of merely a portion of 
it, the contents of the whole group being deduced from tho 
result ; or, (2) when the contents of the whole group is taken, 
without any direct measurements, from experiential tables show- 
ing tho already-ascertained contents per acre of groups of the 
same age and species growing under similar conditions. It may 
also be necessary, even though the cubic contents aro not re- 
quired to be known at all, (3) in those cases in which it is desir- 
able to know the area of blanks which require filling up in young 


groups. 

When parts of a compartment are hare or when the density 
of the standing-stock in them is less than ’1, they are called 
blanks . Large open spaces of several acres extent, are called 
wastes. When blanks and wastes aro permanently bare from 
physical, or other causes, the fact should be noted. 


(5). Cubic Contents. 


Before describing the methods most frequently employed in 
determining tho contents of standing-stock, it may be as well to 
mention that only a few systems of management necessitate the 
determination of the contents of every group, that is to say, 
only those in which the estimate of tho yield is based on tne 
estimated annual increment of the whole forest ; whereas those 
systems — and they aro mostly in vogue at the present time— 
which determine tho quantity of material to be cut partly by 



F0R1ST OBOABIBATIOI FOB BBOINBBB8. 


5 


area and partly from the estimated quantity of standing-stook, 
generally only require the determination of the contents of 
groups which are approaching maturity. 

The methods most frequently employed for determining the 
cubic contents of groups, or of trees in groups, will be found in 
the following synopsis : — 

A. — INVOLVING DIAMETER-MEASUREMERT8 OF ALL TREES. 

I.— By means of Size-Classes only. 

(1) . By felling test-trees of one size only. 

(2) . By felling test-trees for each size-class. 

II. — By means of Size-Classes and Height-Classes. 

III. — By means of form-coefficients without any fellings. 

B. — Involving diameter-measurements of a portion of 

THE TREES. 

IV. — By means of Test-Plots. 

C. — Involving no diameter-measurements. 

V. — By Eye. 

VI. — -By Experiential Tables. 


A. — Methods involving diameter-measurements of all 

TREES. 

I.— -By means of Size-Classes only. 

If, in a group, all treos were exactly of the same height and 
form, all that would havo to bo done, in order to ascertain ac- 
curately the quantity of standing-stock, would be to count the 
number of treos : fell one : calculate its cubic contents from its 
dimensions : and multiply the result thus obtained by the num- 
ber of trees in the group. Unfortunately groups consisting of 
trees of uniform growtli are never met with, and it is necessary 
to find out, and fell one of average sizo amongst a number of 
various forms. A tree used for this purpose is called a test-tree^ 
or average tree , because it represents the average cubic contents 
of ono tree of the whole group. In the following pages, the 
methods, just referred to, of determining the contents of groups 
by means of test-trees, will be describee!. 

(1). By felling test-trees of one size only . 

By this method, the trees of a group are divided into size- 
claBses, according to their diameters, or circumferences, at breast- ' 
height (4J- feet). It is not possible for practical purposes to 
take into consideration minute differences of size. The calcula- 
tion of basal areas — a term used to denote the area of the seo- 
tion of a tree taken at right angles to its length— would be too 
laborious if the area for every tree had to be made out separate- 
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ly ; it is, therefore, usual to class together all trees of about the 
same basal areas, so that tho calculation of one may serve for a 
number of others. Supposing, for example, we decide, when 
measuring & group, on putting into the same class all trees 
whose diameters do not exceed 20£ inches, nor fall below 19£ 
inches, and that wo have 200 such trees, their average dia- 
meter would be assumed to be 20 inches, and all we would 
have to do, in order to calculate tho sum of the Kasai areas of 
these 200 trees, would be to multiply the area of a circle of 20 
inches’ diameter by 200, a result which could be obtained, with- 
out any calculation, directly from tables constructed for tho 
purpose. The basal areas of the remaining size-classes— 20^ to 
21 i, 21 i to 22±, and so on — would have to be estimated in 
tho same manner, and the average diameter of a tree of the 
whole group deduced from the total sum by means which will 
ho explained further on. 

The reason why it is necessary to find the basal areas of all 
trees at 4£ feet from the ground is this. What is required^ 
the diameter of a tree of average size ; therefore, since the areas 
of circles vary as tho squares of their diameters, it would not 
do simply to add up the diameters of all trees in a group, and 
divide the sum by the number of trees, taking tho quotient as 
the average diameter. 

All trees, then, are measured at feet from the ground, and 
the diameter, or girth, of a tree of average basal area deduced 
from the result. Several trees of the diameter, or girth, thus 
obtained, hro foiled and measured, and their average cubic con- 
tents determined. Tho cubic contents of the whole class is 
then found by multiplying tho average cubic contents of a tost- 
treo by the number of trees in the group. 

As already observed, all experience goes to show that tho 
results obtained by diameter-moasuroments are, as a general 
rule, quite as accurate as those obtained from girth-moasure- 
ments, and, at the same time, far more quickly accomplished. 
I will not, therefore, in future, allude to girths and girth- 
classes, hut to diameters and diameter-classes, although there is 
no objection, so far as concerns tho accuracy of the work, to tho 
employment of the tape in preference to the diameter-measure. 

In^the field, the method of estimating the cubic contonts of 
groups by ineuns of test-trees of one sizo only may be carried 
out in the following manner : — 

The range of each diameter-class must first be fixed. The 
mailer tho range the moro accurate will he the resulting basal 
areaa. Supposing that a quarter of an inch is fixed aB the com- 
mon difference, then eighths of an inch would be neglected and 
rounded off to quarters. The classes would be 5J — 6J inches. 
64 — 6|, 6J— 6f, 6J, and so on. 

The measurements may be carried out in the following man- 
ner : — Two or more workmen provided with diameter-measures 
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are drawn tp in a line at a corner of the group to be measured 
and at right angles to one of the sides. Each one is accompani- 
ed by a man provided with a bark-blazer, or with a pot of paint • 
and a brash* The bark-blazer (see figure) consists of a gouge- 
shaped steel cutter (a) an inoh long, at 
the end of an arm (6) 4 inches long. 
This blazer is more handy than an axe,' 
and its use is to be preferred to colour* 
ing-matter, which is apt to be washed 
away by rain. Behind the line stands 
a clerk, paper and pencil in hand, ready to note down the measure- 
ments of the front rank. The whole squad then moves in lino 
from one end of the group to the other, the measurers measuring 
and calling out the kinds and diameters of the trees as they 
advance, and tho markers, or blazers, marking with paint, or 
blazing, as the case may be, the trees measured, in order that 
they may not bo measured twice by mistake. Sometimes tho 
nreasurcrs themselves mark the trees, when special markers are, 
of course, not required. Arrived at the other end of the group, 
the squad wheels round and takes up a fresh plot of ground, pro- 
ceeding in this way to and fro until the whole group has been 
examined. In very open forests of large trees, it will often 
suffice to mark only the trees on the edge of the line. To make 
sure that measurements are made at the proper height from the 

g round, a mark may be made on the chest of each measurer at 
le required height. 

Tho clerk notes down tho results in the following form : — 



Diameter, 

inches. 

Teak. 

Total. 

Xylia. 

Total. 

Lagor- 

fltrounia. 

Total. 

Remarks. 

6-6* 

«H* 

7 

®F 

&C. 

18 


22 

Ill 

&C. 

8 

Three 
Tormina- 
lias were 
included 
under 
teak. 

&c. 









As soon as four trees of a class have been noted, the fifth is 
marked down by a dash across, thus : fffj 9 This mode facilitates 
adding up results. Sometimes simply dots are used instead of 


strokes, and arranged in twenties, thus ;;;;; !!!!.’ 
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A far greater number can bo got into the same space in this 
way. When the trees have been all measured and booked, the 
number in eaeh class is added np. 

The diameter of an average tree must then bo determined. 

Let d„ d v da, d n represent the diameters of each 

class, respectively, n„ n,, n H the number of trees in 

each class, respectively, and a„ a 3 , a ^ thp areas of 

circles of diametors d„ d 3 , d n * The average area 

(a) of all theso circles will be found by the equation 
_ n\ 0 ) + n 2 a, + . . . . + n* 

° — +•...+«■ 

Here it is necessary to digress for a moment to explain the 
meaning of the term co-ejjicient of form. If trees were perfect 
cylinders, their contents would be determined by multiplying 
tneir basal areas by their heights. As is well known, the form 
of a tree is never that of a cylinder, and its contents will have 
to bo found by multiplying the product of these two magnitude/* 
by a constant which is called too form-co-efficient . If h, is fne 
height of a tree, a its basal area,/ its co-emcient of form, c its 
cubic contents, then, evidently, 

c = a x h X / (1). 

“ d f=ak 1 

The co-officient may be for the whole tree (including branch- 
es), in which case it is called £r«?-co-efficient, or for the timber 
portion only, when it is called £?mfo , r-co-efficicnt. 

Tho cubic contents of n trees would bo, by the above for- 
mula— 

a X h X / X n. 

Therefore — to return to the formula for finding the average 
basal area of a numbor of troes of different diameters — their 
oubic contents will be 

a i Kfi n i + KA n a + . . . • + ct H h' m f n n H 
or, if h x = \ = h n = h, 

that is to say, if wo assume that all trees aro of tho same height, 
h («i /i ", + <*,/, », + • • . . + a n f H n H ). 

But the cubic contents of the group is also equal to tho con- 
tents of tho averago-treo multiplied by tho number of trees in 
the group. 

*•«•/•("» + »,+ • - • + "0 = A (v/i- 

When A is the height, a the basal area, and / the co-efficient, of 
the average-tree. 

If, now, we assume that the co-officient of form is the same 

• If the diameter (d) of a circle is gireo, its area is ir >7654 y 
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throughout as the average one, /—which, considering that the 
trees are all supposed to be of about the same height, is not an 
improbable contingency — wo got 

o (», + ", + + "*) = (°i "« + *. + • • • + a* *•) 

fli *i + <*2 + + *« *» 

n i + w i + • • ■ + n * 

Th6 aiea (a) of the circle corresponding to the average dia-' 
moter being found by this fprraula, it is an easy matter to find 
the diameter corresponding to it. A number of trees of the 
same diameter are felled, the cubic contents of oach determined, 
and the average taken as the contents of tho te9t-troo. The 
number of trees in the group multiplied by the cubic contents 
of the test-tree gives tbo cubic contents of tho group. 

An example will make this, apparently complicated, but in 
reality extremely simple, procedure quite clear. 

Supposing the trees of a group are measured and found to 
^pjjtain — 

] 00 treesof 1 0 in. diam.cncb ; with, therefore, basal area each of *545 sq. ft. 


200 „ 

to* 

11 

It 

ft 

•G01 

250 „ 

11 

If 

ft 

ft 

■C60 

180 „ 

11* 

11 

ft 

ft 

•721 

200 „ 

12 

11 

ft 

ft 

•785 

140 „ 

12* 

11 

ft 

ft 

•852 

130 „ 

13 

11 

tl 

11 

•922 


Inserting theso values in the formula we got 
= (100 x *545 + 200 x -601 + 250 x *000 + 180 x -721 
+ 200 x *7 85 + 140 x *852 + 130 x ’922) 4* (100 + 200 
+ 2.50 + 180 -f 200 + 140 + 130) = 865*62 4- 1200 = 
*721 sq. ft. 

This corresponds to a diameter of 11*5 inches.* 

A sufficient number of trees of the required diameter arc then 
felled and measured. The holes are measurod in lengths of not 
more than 10 feet. The diameter of the mid-section of each 
length is measured, and its contents found by multiplying 
the corresponding area of a circle by tho length of tho piece. 
Amorphous pieces, such as crooked branches and spray, may be 
stacked, and their contents deduced from results previously 
obtained for tho cubic contents of stacked wood of the same 
description ; or the contents may bo calculated by the process 
described at p. 553 for the determination of the contents of amor- 
phous wood. If more than one species occur in the group, oach 
will have to be examined separately if largely represented. 


(2). Method of determining the contents of Groups hy felling 
Test-trees for each Size-Class. 


The method just considered is evidently applicable only to the 


• Calculations of this kind may bo greatly shortened by using tables wliieh 
give the sums of buBal tiroes of stems of tho same diameter, from 1 to 100 stems. 
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cue of groups in which the trees are all of about the same 
height and diameter. Should this not be the case, it is advis- 
able to treat each class separately, or at all events to limit the 
number of classes for which one test-tree is felled. It is usual 
to unite for this purpose 3 to 5 classes under one major class. 
The number thus united depends on the degree of irregularity 
of the group, and of accuracy required. Each major class is 
treated as if it were a group apart, the sum of the oontents of 
the several major classes constituting the yield of the whole 
group. 

Example . — Supposing it had been decided to convert the 
classes of the group, referred to in the last example, into two 
major-classes ; the one comprising all trees of 10—11* inches 
diameter, and the other those of 12 — 13. 

There would then be for the former major class : — 


100 trees of 10 in. 

diam. with a 

sum of baBal areas of 

54-5 sq. ft. 

200 

„ 10* 

» 


» 

120*2 

jif 

250 

„ 11 

» 

i) 

ii 

155*0 

ii 

160 

11* 

» 

ii 

ii 

129*78 

ii 

730 trees with total basal area 

of ... 

••• ... 

469*48 

ii 


Therefore, the average basal area of one tree is -—p = -643 

square foot, which corresponds to a diameter of 11 inches. The 
diametor of the test-tree for the first major class is, therefore, 
11 inches. 

The second major class would consist of — 


200 trees of 12 in. diam. with a total basal area of 157*00 sq. ft. 
HO „ 12* „ „ 119*28 „ 

180 „ 13 „ „ ,, 119*86 


470 


896-14 


And the average basal area of a tree for it would be _ 

*843 square feet, which corresponds to a diameter of 12*5 inches. 

If the averages of the test-trees felled contain, say, for the 
first class, 11-31 cubic feet, and for the second 12*9 cubic feet, 
then the contents of the whole group would be 

730 x 11-31 + 470 x 12*9 = 14319*3 cubic feet. 

In this example it is assumed that the group is unmixed. If 
it were mixed, it might be necessary to estimate the yield of 
each species separately. 

It is advisable to fell a fixed percentage of test-trees of each 
major class .- J to 1 per cent, will suffice for ordinary purposes. 
The latter rate, in the above example, would give seven test- 
trees for the first and five for the second. . A larger relative 
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number is sometimes taken for classes comprising the larger 
trees. 

In selecting test-trees, trees shonld be chosen 'which appear 
to be representative of their clasB as regards height and crown, 
and which have a circular (not elliptical) trank. If a suitable 
tree of exactly the required diameter is not to be found, another 
of netfrfyt the same diameter may be taken instead, and the 
cubic contents of a proper test-tree deduced from its volume. 

In that case, if V is the volume and d the diameter of the 
proper test-tree, V' and d ' the corresponding dimensions of the 
tree actually measured, V would be found by the proportion, 

v : r :: id**./. 

When 4,/, and 4', /', represent the heights and form-coefficients 
of the trees, respectively. Since, however, their heights and 
co-efficients must be very nearly alike, 4,/, may be put equal to 
w , when the proportion becomes 


v : f':: Jtp; 

Whence V‘. <F* 

or F : F' : : a : a' 

when a and a' are the basal areas of the trees, respectively. 
Therefore, 

F- F' — 

r — r ft 

or = F'“ 

A 


The dotaila of the estimate may be tabulated in the following 
form : — 


Pabticulaeb o? Tkbt-Trms. 

Hi 

® o <* 

ail 

-Is 

as 

FlETlOUi.SRS OP QHOUPH. 

Specie*. 

Age. 

Height to 
outermost 
bntuohe*. 

Feet. 

Umq 

drnme- 

ter. 

Inches. 

Major 

class. 

Inches. 

Onblo 

content*. 

Feet. 

Cubic 
oontent*. 
/ X 9 
Feet. 

Juttmaied per- 
centage of 

Timber. 

Other 

wood. 

a 

6 

0 

d 

e 

/ 

9 

h 

i 

* 

Teak 

SO 

30 

11 

Irani 








84 


»» 

1265 





ft 

» 

28 

w 

»» 

10-59 





n 

n 

29 

M 

n 









To 

t&J, ... 

45-24 





Are 

rage 

content! 

of one 

tree, 

11*81 

780 

8256-8 

85 

15 


n 

81 

12*5 

12-18 

-rnr 





» 

n 

83 

12-6 

N 

12 78 










IEE3B 





Aye 

rage 

content! 

of one 

tree, 

1 12*90 

470 


85 

15 


and ao on for the remaining c l a— ee . 
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The percentage of timber and firewood is calonlated on the 
average yield of the test-trees. For this reason, it is perhaps 
advisable to divide column / into two sections, the one showing 
the yield of timber, the other of firewood. 

In order to avoid the necessity of estimating the trees of each 
class separately, the number of test-trees for a class may bo 
made to bear a fixed proportion to the number of^ trees ih such 
class. 

Take, for example, a group consisting of the following 
trees : — 


Diameter- 

Number of 

Correspond inf? basal 

Sum of baBal 

class. 

tiues. 

area of one true. 

aroas b x c. 

Inches. 


sq. ft. 

sq. ft. 

a 

b 

C 

d 

10 

100 

•545 

54-5 f ' 

10* 

200 

•601 

120-2 

11 

250 

•661 

165-0 

11* 

180 

•721 

129-78 

12 

200 

•785 

15700 

12* 

HO 

•882 

119-28 

18 

130 

•992 

119-86 


1200 


865-62 


If, now, wo fell 1 per cent., we shall require altogether 12 
test-treos, distributed among tho classes as follows : — 

For the class 10 inches 12 - *;J 0Q = 1*0 test- tree 


n 

lOJ 

II 

12 

X ?oo 
*1200 

as 

2-0 

ii 


11 


12 

X 260 


2-5 


n 

II 


1200 


ii 

ii 

m 

II 

11 

X 1H0 
1200 

= 

1-8 

ii 

ii 

12 

II 

12 

X 200 
1200 

= 

20 

n 

II 

12* 

II 

11 

X 140 
1200 

SB 

1-4 

ii 

II 

IS 

II 

11 

X 130 
1200 

= 

1-3 

n 


As we cannot examine fractions of test-trees, it is necessary 
to round off these figures, a procedure which will make no prac- 
tical difference in the general result We shall then get 
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For 10-inch class 

10 * „ 

11 », 

11 * „ 

12 „ 

12 * „ 

13 


1 test-tree 

2 

3 „ 

2 „ 

2 

1 i. 

1 i) 

12 


If we bad not already the full complement of trees, we might, 
by forming the 12* and 13-inch classes into one class, have 
made these classes togother amount to 2*7, which, when rounded 
off, would have given three trees for those two classes instead 
of only two. Having, however, got the full number without 
doing this, it is bettor not to increase the number, but it is 
always advisable to resort to this device for completing the per- 
centage whenever it can be conveniently accomplished. 
•^Having determined the diameters of the test-trees, , in the 
manner already described, and selected corresponding trees in 
the group, we may determine tboir cubic contents, either by 
measuring them separately for each major-class, or all togother. 
In the latter caso, the portions of the trees which are disposed of 
in stacks aro workod up all together into stacks, and then mea- 
sured. 

The particulars of the estimato and measurements are then 
noted down in the following form : — 


PARTICULARS OF TEST-TREES. 


Serial No. 

i 

« 

Inches. 

Number of trees. 

© 

n 

¥ 

Sq. ft. 

li 

li 

Sq.ft. 

| 

& 

< 

Con TENTH. 

Timber. 

Onblo ft. 

Firewood. 

Cubic ft. 

TotaU-f <. 

Cubic ft. 

a 

b 

O 

d 

C 

/ 

9 

U 

t 

k 

1 

El 

n 

•545 

•545 

m 

m 

9*87 

1-68 

11-50 

2 

■El 

2 

•601 

1*202 

84 

it 

21*50 

EE HI 

25*80 

8 

11 

3 

•660 

wmm 

28 


27*03 

4*77 

81*80 

4 

Hi 

2 

•721 

1*442 

29 


17*84 

316 

21-00 

5 

12 

2 

•785 

1*570 

81 


22*10 

mmm 

2600 

6 

12 * 

1 

•882 

•682 

S 3 


10-88 

1*92 

12*80 

7 

18 

1 

•922 

•922 

85 



2*40 

17-00 





8*543 



128*82 

21-56 

145-40 


To find the contents of the group, let M represent its cubic 
contents, m that of the test-trees, A the sum of the basal areas 
of all trees in the group, a that of the teBt-trees. We shall then 
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have the proportion 

MlmHAla 

and, therefore 3f= — m 

In the present case 

A = 865 62 : a = 8*543 : m« 145*4. 

Therefore M = X 145-4 = 14784-6 

or, if we wish to 'find the timber and firewood separately, the 
timber alone will amount to 

•jgjj X 123-82 = 12590-3 
and tho firewood to 

t3* 21-68 =2194-8 

One of the chief merits of this method, which was invented by 
a German of the name of Draudt, is that those portions of the 
test-trees which are sold in stacks can be all worked up together, 
into stacks, whose contents may then be doducod from known 
results of the solid contents of stacked wood. When the con- 
tents of tho fellings of each major-clasB have to be calculated 
separately, as is the case when the percentage varies, there will 
seldom be enough material in each single major-class to make 
good-sized stacks of tho several descriptions of amorphous wood, 
and the laborious process of indirect measurement, described at 
page 553 will have to be resorted to ; whereas, when there are a 
number of test-trees, it will generally bo possible by Draudt's 
method to get a sufficient quantity of stacked material of every 
description to make reliable quantitative deductions from pre- 
vious experiments. Stacking the wood and deducing its solid 
contents from known results, is generally preferable to deducing 
tho number of Btacks from the solid contents of the wood, be- 
cause, in the latter case, if the stack-coefficients are not 
accurately determined, the number of stacks actually obtainable 
from a group will not tally with the estimated number ; but the 
two will correspond if the converse method iB followed, pro- 
vided, of course, that the test-trees represent the proper relative 
quantity of wood. 

A further advantage of Draudt’s method is, that it shows the 
relative proportion of wood of all descriptions of a group, a 
factor on which the value of forests greatly depends. It is often 
not so much on quantity as on quality that the value of wood 
in a group depends ; and it is, therefore, important in very valu- 
able forest to fix the quantity of each description as accurately as 
possible. 

Draudt’s method may be advantageously employed for all 
systems of esti m a tin g the cubic contents of groups which require 
the felling of test-trees, and the diameter-measurements of all 
trees on the area examined. 

(To be continued .) 
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LIGHT GRAZING IN FORESTS IN THE STAGE OF 
REPRODUCTION* 

In February last a letter was circulated by the Government of 
India on light grazing in the Berar State reserves. The letter 
was written by Mr. Drysdale, Conservator of Forests of the Hy- 
derabad ^Assigned Districts, and involves questions and contains' 
statements which, if left unchallenged in the pages of a profes- 
sional paper, may prove a danger to forest conservancy through- 
out India. The letter contains much which is seductive to the- 
general civil administration of the country, which naturally 
grasps at everything that promises a diminution of the res- 
trictions incidentally imposed on the people by the necessities 
of forest conservancy. 

Such desire is entirely justifiable, and should as far as feasible 
be shown by every officer of the Forest Department, but it 
behoves us to sift the matter from a professional point of view. 

• 'This is all the more necessary, as the Government of India 
letter already indicates a desire of generalizing on Mr. Drys- 
dale’s palatable conclusions, based on observations which locally 
and for the time being may perhaps bo true, but which we 
must nevertheless accept with tne greatest caution. 

Mr. Drysdale states that, according to his observations, a 
forest in the state of reproduction does not suffer by light 
grazing, nay — that light grazing improves and encourages the 
growth of seedlings ; and he recommends that the whole of the 
Berar forests should be treated in this manner, and be opened 
to light grazing. There we have got a revolution, — all that has 
been taught us in Forest Schools and books must have been 
wrong, all our observations collected during many years spent 
in the Indian forests must have been faulty. If not, those of 
Mr. Drysdale are inaccurate and incomplete, or his oonclusionB are 
based on insufficient ground. We are quite aware that there 
may be exceptional circumstanoes where not only light grazing 
but severe grazing is not only admissible but advisable in a 
forest under reproduction, for instance when the young growth 
is scanty, ana an exceptional good seed year is expected. 
Under such circumstances the driving in of cattle, pigs in 
preference, is sometimes resorted to, to open and wound the 
ground, but is stopped sOon after the seed begins to fall. Young 
pine reproduction is also sometimes cleared from excessive 
grass growth by a periodical driving through of sheep. That 
much good can under special circumstanoes be done by the 
destruction of weeds, the opening out of undergrowth, and the 
wounding of the soil for the reception of seed is acknowledged, 
also that this can to a certain extent be effected by the driving 


* Oar pig* are open to an y arfomsnts which mar be addooed on both sides 
of thia question.— [Bn.] 
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in of cattle, but that reproduction can be improved by con- 
tinued light grazing is false, and is, moreover, not proved by 
Mr. Drysdale. The fact that continuous grazing of cattle is 
prejudicial to reproduction in a forest cannot be upset by a 
few casual observations and rashly drawn conclusions. We are 
prepared to admit that Mr. Drysdale observed in the forests 
visited by him a large number of seedlings which escaped, being 
killed by cattle, as well as a great deal of standing grass ; but 
that loss seedlings wore in existence in a closed forest on the 
same area, equally situated and with the same number and class 
of paront trees, we venture to doubt in the absonce of more detailed 
information than is vouchsafed in tho few paragraphs which dis- 
pose of this important subject. Granted that a largo number of 
seedlings were found on the areas subjected to light grazing, 
no othor information is forthcoming by which the correctness 
of the conclusions derived at could be tested. On tho other 
hand, as Mr. Drysdale compares tho grazed area with closed 
forests, tho inference lies near that the areas to which he fet- 
fers wore previously firo protected and closed against grazing. 
This being the case, the grass crop was presumably more than 
ordinarily dense, and must have contained a great deal of dead 
standing grass, which cattle, unless reduced to starvation, would 
not oat. A great deal of the good grass would also be pro- 
tected by the dead grass blades mixed with it. The careful 
way in which, under ordinary ciren instances, catlle will avoid 
mouthing this dead grass is known to every observing forester, 
and it is, thorofore, hardly a matter for surprise that the effect 
of tho first year’s grazing was not very appreciable as regards 
the grass crop. In respect to the number of seedlings found on 
tho ground, it is not stated whether the remark applied cor- 
rectly to the whole area in which grazing was allowed, for cattle 
do not graze ovor an entire area equally unless by scarcity 
they are reduced to eating up everything ; nor i* it said whether 
in tho areas strictly closed the sumo facilities for tho supply 
of seed existed. 

It would also he most important had it been noted whether 
the seedlings observed were of the year in whieh the cattle 
wore permitted to graze, or tho result of provious year’s seed- 
lings. This is perhaps tho most important information that 
is wanting, for it is more than likely that in tho strictly pro- 
tected area a vory largo proportion of tho seedlings escaped 
observation in the dense grass crop, which they would penetrate 
in courso of time. Much strops has boon laid on the advantage 
which seedlings have derived from the thinning of the grass by 
cattle ; and no doubt the remaining seedlings are more conspi- 
cuous, hut whether any real advantage exists in their exposure 
is more than problematical. Let us consider what takes place 
in a forest 01 the usual open character of most of our Indian 
forests when strictly closed by fire protection. 
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By tbe addition of new blades to tbe dead crass of tbe previous 
year, tbe density is increased till further production beoomes im- 
possible. Then tbe crop falls to the ground, causing open spaces 
here and there covered by dead grass, which soon decomposes 
and permits, if seed bearers are in existence, the springing up 
of a rapid and complete reproduction of arborosoent growth. 
Numerous seedlings navo in the meantime sprung up in the 
standing grass, which at this period begin to show above the 
dead grass. Tho young forest is kept moist by the dead grass 
round their roots, and a large portion of the seedlings are fairly 
established before the grass crop can again gain tho ascendant. 
That a certain number of seedlings are choked in this process 
is certainly true, but accurate observation shows, that thoir 
numhor is much smaller than is usually supposed. Moreover, 
the drying down of the grass repeats itself at no very long in- 
tervals. Any interference with this natural process, even grass 
cutting, tends to check natural reproduction, though the more 
eiftnng of grass but rarely forms an obstacle to true conser- 
vancy. 

Mr. Drvsdale states that he found a large number of seed- 
lings in tbe grazed area, but, as already pointed out, does not 
mention wbat percentage of these belonged to tbe pre-opened 
era. 

We will, however, accept that a largo number belonged to the 
year in which grazing was first permitted, for it is undoubtedly 
a fact that in fire protected areas, even with grazing, a consi- 
derable amount of reproduction takes place, though the propor- 
tion of seedlings which survive the first four months of tneir 
existence is extremely small, and these, any accurate observer 
will agree, mostly owe their preservation to some accident, eithor 
they germinated between stones, or near a root or thorny shrub, 
or near dead grass, which the cattle did not approach. A pre- 
viously fire protected and closed forest would consequently offer, 
during tho first year or two, numerous means of escape, which 
in the present case helps no doubt to account for the large num- 
ber of seedlings obsorved. This favourable appearance of the 
reproduction will doubtlessly disappear with a continuance of 
light grazing. 

The fact remains that continued grazing is hurtful to forest 
reproduction, and the damage done is only a question of degree. 
It is estimated that the hoof prints of a grazing animal will 
cover 1$ acre during one grazing season. It is evident that 
the more herds congregate, and the smaller tho areas are in pro- 
portion to such herds, the more often will the cattle place tneir 
feet on the same spot, and the fewer plants will actually be 
trodden down by them. It seems, therefore, clear that when 
grazing requirements have to be met beyond the grazing in 
forests, where a complete young growth has outgrown tho 
danger from being damaged by cattle, or in compartments which 
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are not otherwise in the stage of reproduction, it is infinitely’ 
preferable to give up for the time being certain fixed areas for 
grazing purposes, until other portions of the forests in which 
reproduction is in the meantime completed, and in which the 
young growth has outgrown the danger from cattle can be 
opened in turn. It goes without saying that areas open to graz- 
ing should enjoy full rest in every other respects. , 1 

Without ensuring rapid and complete reproduction by strict 
periodical closure, all hopes of our introducing any regularity 
in rotation is utterly futile. 

The number of seedlings eaten by the same number of cattle, 
or pulled out with the grass, or destroyed either willfully or to 
keep off insects is probably the same whether light grazing 
over largo areas or periodical severe grazing is resorted to. 

Another argument which can be brought against light graz- 
ing over large areas is that, of all the wasteful methods of reaping 
a grass crop, it is the most wasteful, as the grass is rendered 
unfit for cutting over an unnecessary large extent of countly. 
It leaves no reserve to fall back upon in times of scarcity. 

As already said, the damage done by grazing is always a 
question of degree, and of course grazing might be so exces- 
sively light as to render the damage inappreciable, but under 
these circumstances the apparont benefit conferred on the people 
would also be of little or no iinportanco. 

Tops. 


KAB IN THANA. 

The question of u r&b ” from an agricultural point of view has 
been treated in several lengthy articles iu the “ Indian Agricul- 
turist* ’ by the Director of Agriculture, Bombay, but I think 
there is room for a few words on the subject from the stand- 
point of forests. First, then, what is rab ? Rab primarily and 
strictly means the u nursery bod ” in a system of cultivation in 
which the young plants arc raised in seod beds and then trans- 
planted. But these nursery beds are almost universally prepared 
by burning upon them either cow-dung, grass, leaves, tree 
loppings or several of these. Hence r&b has come to mean 
the material so burnt, and is commonly so understood. There 
is still, however, another and more limitod meaning, riz., “ tree 
loppings.** The fact is that rdb is only brought into prominent 
notice by the demand for tree loppings from forest, hence 
gradually in official language rdb has come to bo synonymous 
with tree loppings. In Thana, a district with a vory heavy 
rainfall ranging Rom 100 to 200 inches, and situated between 
the Jyhadn ghat range and the sea, the staple crop is rice. 
Native agricultural opinion declares positively that (except in 
salt lands) rice cannot be grown without rab, and this opinion 
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has been generally recognised as sound, but beyond this point 
there is no longer unanimity. Why is rAb necessary ? What 
is the best rAb ? Is “ tree ” rAb a necessity in Thana ? These 
and many other questions are asked and answered in many 
different ways. RAb is said by some to be required for its 
manorial value, by others this value is almost denied, and it is 
said te act by killing the weeds, and thus allowing the young 
seedlings to get a start. Personally I have no doubt that the 
role of iib is, by its manurial value, both directly in the form of 
ashes and indirectly by calcining the soil, to force forward the 
seedlings in the nursery, and thus allow the cultivator to obtain 
a crop within the limited period of the rains (viz., from July to 
October) which he could not do otherwise. That the woeds are 
kept down in the seed bed is true enough, but this is quite as much 
(if not moro) owing to their being choked out by the luxuriant 
growth of the rice induced by the manure as it is to the destruc- 
tion of the seeds of the weeds by the fire. This I think has been 
cxetrly demonstrated by experiments made by Mr. S. Cook, of the 
Poona College of Science, with his patent manure. “ Nachni n 
has been grown in two plots, one prepared with rAb, and the other 
treated only with manure. The plants in the latter came up too 
thick and strong to allow the weeds a chance, while in the former, 
though generally dominated by the “ nachni, ” they were never- 
theless present, and in the blanks asserted themselves. What then 
is the best rAb ? About this there is and can be no doubt, it 
is cow-dung. But next best it is urged is “ tree rAb,” and then 
far behind comes grass and leaves. This is the native theory, and 
they even distinguish between trees, placing ain ( Terminalia to- 
mmtosa ) first and the rest nowhere. Unfortunately no reliable 
experiments have been completed to settle the question, hut the 
reason for the high value set on ain is plain enough. The loppings 
are stacked in small heaps and removed to the rAb-plotwhen dry 
and light to carry, consequently, that tree yields the best rAb whose 
leaves adhere longest to the twigs, and this is a special property 
of the ain. Apart from this it seems to me impossible that leaves, 
and still more loppings of brushwood, should be in any way infe- 
rior to tree loppings. The cultivators affirm that what they 
desiderate is a not hut slow burning fire, and that henoe the 
high value of cow-dung. To obtain this with loppings they 
oover them with a layer of grass, and then with a thin layer of 
earth, and I believe that by employing several alternate layers 
of grass and earth the same result mignt be obtained. So much 
for rab in general. I will now look at the rAb question as found 
in Thana in its relation to forests. The first point is the sup- 
ply of cow-dung. The cattle are not fed at home in order to 
husband it, but free grazing in forest is demanded. During the 
rains and cold weather the cattle do not go much into forest, 
there being far better grazing in the open countiy, but during 
the rains the dung is lost as far as rAb is concerned owing to the 
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heavy rainfall, and the dung is consequently only colleoted during 
the months of November, December and January, after which 
the oattle spread over and wander in forest, and thus throe-fourths 
of the total available supply is wasted. The supply of grass is 
lost beoause it is cut in large quantities and exported to Bombay 
for sale. Finally there is the supply of tree rdb. This is a 
longer question. In about half the district the tree growth in 
oocupancy holdings was at the survey retained as Government 
property, and here the pinch is less felt, but in the remainder the 
rice lands having been accurately surveyed, a portion of the 
remainder was broken up into what was known as “ warkas ” 
numbers, and were given out free of assessment to holders of rice 
lands. No restrictions were imposed, in the mistaken idea that 
self-interest would cause the occupants to husband this source of 
r&b supply. What has boon the result ? In a large number of 
cases the occupancy right in the rice land has been sold, whilo 
tho warkas attached to it has been retained. So that ryots 
may be found who hold and cultivate several acres of warkds 
free of assessment. The process has been simple. The trees on 
the warkas number have been cut down and sold to a dealer 
for export to liombny as firewood, and then the land has beon 
brought under cultivation for what are now known as u war- 
kas ” crops, i.e. y nachni, wari, &c., which however require r&b 
equally or more than rico. So that not only have the rice and 
its r&b reservo of warkas boon divorced, forcing tho rico land to 
Beek elsewhere for rub, but the warkas itself has changed from 
a ruin-supplying to a nib-demanding area. Whonco then is this 
trebled demand for r&b to bo met ? The unanimous popular 
outcry is “ from (brest.” The oqually unanimous opinion of 
all who have enquired into the matter is that this is impossible it 
forests uro to exist. In one range tho experiment has boon 
tried by a demarcation officer ; he has once more set apart an 
area from forest, in his opinion sufficient to meet tho demand, 
bo that tho forest area now consists chiefly of perpendicular 
scarps and hill tops of almost bare rock, and the people are not 
satisfied . Tho area has boon broken up and parcelled out, but 
there are thousands of cultivators in villages in which there is 
no forest ; what are they to do ? In faot we are now within 
measurable distance of the time (should the policy of granting 
tree rib from forest bo persevered in) when there will be no 
longer any forest left to fall baok upon. The native agitators 
for the grant of permission to lop trees in forest maintain that 
it improves the trees, and they have been backed by more than 
one official dabbler in tho forest question, but writing as I am 
for Foresters, it is needless for me to adduce proofs that the 
annual lopping of a tree not only cannot improve it, but must 
cause it to die (a deformed monstrosity weary of life) before its 
time. Mr. Ribbentrop, I believe, when the position was lately 
explainod to hiui, expressed an emphatic opinion that tree lopping 
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in forest must cease, or the forests would disappear. A Conser- 
vator of many year’s service and great experience, whom it was my 
painful duty to introduce to the rdb fiend for the first time, was 
dumb- founded, and expressed the same opinion as the Inspector 
General. The samo opinion has always been held by every 
one I have met who has thoroughly and honetily studied the 
question 

What is to be done then about tree-lopping for r&b in the 
Thana forests ? That is 4 the question the Forest Commission 
has to answer. Will it recommend Government to temporarily 
still the popular outcry by grant of the permission to lop (under 
few or many restrictions is merely advancing or delaying tho 
end a few years), or will it recommend that the system be at 
once put a stop to, and what remains of the forests rescued. Let 
us hope the latter. The outcry will be loud possibly, but it will be 
nothing compared to that which will be raised 20, 30 or 50 years 
hence, when the forests have been exhausted, but unfortunately 
distance in the future makes it sound like a mere whisper 
now. I must apologize for the great length of this letter, but 
this is a busy time of the year, and I cannot sparo leisure to con- 
dense and yet feel bound to ask for the good wishes and sym- 
pathies of all brother Foresters in view of the pending trial in 
which our forests are at stake. 

Ghati. 


TEA BLIGHTS. 

“ Messrs. Lloyd and Co., Managing Agents, Chenga Tea Company, 
Limited, addressed the following letter to the Agricultural and Horti- 
cultural Society of India on this subject: — 

“ A short tixno back we handed you specimens of mosquito blight 
and blighted leaf sent down by our Manager, and in continuation wo 
beg to place before you the following remarks, which form part of his 
monthly report:— 

“ 1 Mosquito blight has spread all over tho cultivation on the Faotory 
and Bungalow side, as well as that portion called ‘ Junglukatu,’ so 
that the yield of leaf was considerably lessened by it. Specimens of 
the fly and blighted leaf were forwarded to Calcutta for Managing 
Agents’ inspection and satisfaction to show damage done. 1 have every 
reason for believing the species of tdn ( Ctdrela Tuna) trees planted 
along the roads of the garden are the great harbingers of this pest, for 
I hare noted both in the bills and here these trees are always more or 
less blighted the whole year round, and the tea bushes under them and 
near by are always the first to be attacked, wherovor tiin trees are 
on the garden, the blight is worst, so that I would recommend every 
tree being cut down, as they are perfectly useless and valueless— all 
leaves and small branches to be burnt, the stems or trunks oan be 
used for engine wood.’ 

“ This is the first time that we have heard the presence of this pest 
attributed tq the growth of ttin wood trees adjacent to the tea. 
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Gan yon inform ns whether yon have any record supporting Mr. 
Helps* theory.’ " 

41 The observations here recorded are of great importance, and far- 
ther correspondence on the subject is invited.” 

The above extract from the minutes of a meeting of the 
Agricultural and Horticultural Society of India, held on 28th 
October, 1885, bring to notice some new suggestions «with 
respeot to the life history of those interesting inseots, the 
Apnides or Plant Lice. 

Cultivators of all kinds, from the Gardener to the Farmer, 
have always hud to deplore serious losses due to the wholesale 
appearance of plant lice on their crops, but it is only compara- 
tively lately that it has been thought necessary to study the 
habits of the insects. It has long been known — indeed, it is a 
fact which forces itself on the notice — that plant lice multiply 
at a pace which is simply prodigious. But it was only after 
some of the first scientific men of the day had given the subject 
their attention that the mystery was satisfactorily explainoA. 1, 
In the autumn winged males and females pair, and the latter lay 
eggs, which pass through the winter to hatch in the following 
spring. From the eggs omorge nothing but females, and these 
females, unlike their parents, are wingless. At this season of 
the year not a male is to be found, but nevertheless the females 
continue to breed. A few days after the insects have left tho 
egg, tho germs of 3 r oung ones begin to develop within them, 
ana the dark eyes of the unborn young are clearly discernible 
with a microscope through the semi-transparent body of the 
mother. After a period of something less than a fortnight tho 
young are horn. No egg is laid, hut the infant aphis comes to 
the light in the same shape as its parent, differing from it 
simply in point of Bizo. Four or five young ones are generally 
born together, and these only roquire a very short time to 
develop, before they again begin to grow internal germs, and 
tho process, known as parthenogenesis , is renewed. This sort of 
thing goes on until the autumn, when the last brood consists of 
wingea males and females and the whole cycle is complete. 
The parthenogenetic reproduction has never boon satisfactorily 
explained physiologically, though numerous theories have been 
put forward, but it nas been observed that this sort of reproduc- 
tion continues, so long as the weather is warm and succulent 
vegetable food abundant. Supplying the aphides with plenty 
of food and keeping them continually in a tomperature of not 
less than 70° F., the parthenogenetic reproduction has been 
artificially prolonged to as much as four years without any appa- 
rent diminution of strength in the stock of insects. It is a 
point worth studying whether in Assam, where the conditions 
of temperature and food must be so peculiarly adapted for plant 
lice, there are any males at all. it is quite possible that the 
species may have originally spread from some less favourable 
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spot where males did occasionally appear. It may be jnst this 
peculiarity of parthenogenetic generation which underlies tho 
whole question. In consequence of their method of develop- 
ment, tne aphides may multiply so vastly that they cannot 
find on the tiin trees alone, sufficient nourishment to supply 
the needs of their daily increasing hordes. Under these cir- 
cumstances they are perhaps forced to have recourse to the tea 
bushes, though they would have preferred the tdn, had there 
been enough of it. 

Analogous cases to this are not wanting in other orders of 
the insect class. The caterpillars of Gastropacha pint, a moth 
well known and dreaded by German foresters, normally feed 
on the Scotch Fir ( Pinna syiveatria ), but when the supply of 
this food falls short, they do not hesitate to attack all kinds of 
other trees, and even spread on to cultivated crops. There is 
much loss difference between tiin and tea than between the 
resinous needles of Scotch Fir and the broad leaves of Angios- 
perms. 

M. H. C. 

23rd November, 1885 . 


DEHRA DUN FOREST SCHOOL. 

The session for theoretical instruction at the Dehra Dun For eB ^ 
School was closed at the end of October, and the senior stu- 
dents of the Ranger’s class then accompanied Mr. Fernando 2 , 
tho Deputy Director, to the Kheri forests in Oudh, where the 
instruction in forestry was completed by a short course of 
forest organization. As a result of tho final examination tho 
following nine students have obtained tho Ranger’s certificate, 
and it is hoped to publish the names of the prize holders in the 
next number of the Indian Forester . The names are now 
given in alphabetical order: — 

Atma Ram, ... Punjab. 

Devi Ditta, ... Punjab. 

C. P. Howell, ... Madras. 

Keshva Nand, ... School Circle, N.-W. Provinces. 

Nand Mai, ... Ajmore. 

C. M. Pilld, ... Madras. 

K. Ponnappah, ... Coorg. 

Sundar Dos, ... Punjab. 

C. L. Toussaint, ... Madras. 

Two students, Gour Krishna Sirkar, Bengal, and Har Swanip, 
School Circle, N.-W. Provinces, failed to qualify for the Ran- 
ger’s certificate, hut have obtained the Forester’s certificate, and 
have returned to their own Circles. Moung Khan Hein of the 
Pegu Circle, who also failed in getting the Ranger’s certificate, 
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will be kept at the School till the end of January to qualify in 
Surveying. Permeshri Din of the Oudh Circle, will stay an- 
other year at the Forest School to qualify for the Hanger’s 
certificate. 

All the students who have obtained the Hanger’s certificate 
will continue to work in the Kheri forests until the middle 
of March at railway sleeper and forest valuation wosky, the 
latter being under Mr. A. F. Broun, and will then return to 
their own Circles. 

This is the first batch of students leaving the Forest School 
who have passed through a complete course, under the new 
system, in which forestry is tunght practically in the forests 
ty Mr. Fernandez, instead of by the Divisional Forest officers 
of the School Circle, whose own executive duties do not pormit 
of the instruction they were able to offer the students being 
sufficiently thorough. 

The Junior Hanger’s Class was also examined in the firs* 
year’s subjects, and 29 students will go on to the second year i 
course, whilst five students will attend the first year’s coum 
again, and five students will return to their Circles after comple- 
tion of the survey course, as they are not considered competent 
to follow the classes with advantage. 

The Junior Students of the Hanger’s Class, as well as the 
Vernacular Class 10 students, are now all employed in sur- 
veying in the Kalesar forests in the Phi 11 our Division of the 
Punjab, under the superintendence of Mr. J. Oopoland, and on 
completion of this work, will attend the forestry course under 
Mr. Fernandez, in the forests of the School Circle. 

Tho Junior Ranger’s Class is the largest which has yet 
attended tho School, and comprises men of the following Pro- 


vinces and States : — 

Madras, ... ... ... ... 8 

Bengal, ... ... ... ... 3 

N.-W. Provinces and Oudh, ... ... 4 

Punjab,... ... ... ... 7 

Central Provinces, ... ... ... 2 

British Burmah, ... ... ... 1 

Coorg, ... ... ... ... 1 

Mysore, ... ... ... ... 3 

Baroda, ... ... ... ... 2 

Jeyporo, ... ... ... ... 4 

Private students, ... ... ... 4 


Total, ... 39 

There are also fivo students on probation in tho forests of the 
School Circle who will attend the course from next July. Of 
these one belongs to the School Circle, N.-W. Provinces, two 
are from Hewah and two from Partabgurh. 
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At the termination of the theoretio&l course at Dehra, the 
sohool athletics were held, and E. M. Buchanan, a student of 
British Burmah, won the long jump (17 feet), the high jump (5 
feet 2} inches), and the cricket ball (93 yards), whilst T. Hear- 
sey, private student, won the hundred yards and hurdle race, and 
Ponnappah, from Ooorg, won the long race round half the parade 
grouxra^distanoe about } mile. The other events comprised 
a tug of war between the students of the first and second years, 
easily won by the former, the saok race, won by Sita Bam of 
Mysore, and a consolation race (100 yards) won by Mangal 
Sein of the Punjab. There was also a 200 yards race for the 
Sepoys of the 2nd P. W. 0. Ghoorkha Regiment, in which 30 
men competed in full marching order, ana fired 10 rounds of 
blank cartridge as well as cleared three flights of hurdles. 

THE FOREST SCHOOL OF NANCY. 

fit attack lately made on the Nancy Forest Sohool has of course 
considerably agitated the officers of the French Forest Depart- 
ment, of which the large majority have passed through that 
comparatively ancient institution. In the November Number 
of the Revue dee Eaux et Forets there are two letters dis- 
cussing the question. The idea is to do away with the Forest 
School at Nancy, and attach the students to the Agricultural 
Institute at Paris. The correspondent, Marcel Taillis, argues 
for this move on the ground that the officers turned out would 
be better instructed, and that the expenditure, both by the State 
and the students themselves, would be reduced. On the first 
point he scarcely touches at all, and appears to take for granted 
as undoubted a hypothesis that most intelligent men would con- 
sider unsustainable, and perhaps he did not feel very happy on 
this head. As matters have hitherto stood, the students have 
passed two years at the Forest School, and one year of stage, 
or practical training, under some experienced officer in the 
forests themselves, where administration and the hundred-and- 
one other details of a forester’s duty are learned, but by the 
new arrangement it would appear from these letters that two 
years would have to be spent in studying purely agricultural 
subjects, after which two more years woula be passed in the 
Ecole a application dee forite , or, as it seems to us, a sort of 
agronomic forester is to be turned out, pretty much such a one 
as would be produced after a period of study at Cirencester with 
lectures on forestry. Whether this surmise is correct or not, 
it seems at any rate to be clear that the forester of the future 
will spend a large portion of his time in studying a number of 
unnecessary subjects when he might be learning his real duties 
much more thoroughly. M. B. de la Grye, the author of the 
second letter, appears to admit that the freshly turned out 
officers might be the better for a little more practical training, 
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and certainly the course at the Nancy School itself can do 
nothing to teach a man those administrative duties 'which take 
np so much of an officer's time. To improve this, a second year 
or ttage might perhaps with advantage be added, by winch 
the French training would more closely resemble the German 
method, but to put two years of agriculture against the period 
of itage does not look like a change for the better. ** 

On the subject of expense, it is not so clear that there would 
not be gain, although we cannot think anything appreciable 
either way would result. As far as the State is concerned, 
Marcel Taillis considers the saving would be enormous, since 
the immense s locaux of the Nancy Forest School would (in his 
opinion) fetch a large sum, in addition to which the chairs of 
Agriculture and Natural Science (which no doubt are already 
in existence at the Agricultural Institute) could be dispensed 
with, while, lastly, our poor old friends, the adjudants, would 
not be required. But M. B. de la Grye well points out that 
school buildings could only be considered as matdriaua de de- 
molition , by which we suppose he means that these buildings, 
constructed as they are for a special technical purpose, would 
not be of any use in any other capacity ; while as to the two 
chairs and the adjudants he does not think any large sum 
would be realised by their suppression. Further, he consi- 
ders that the necessary expenditure that would have to be in- 
curred in providing additional lecturo-rooms, and so forth, at 
the institute, would counterbalance the savings obtained by 
the sale of the Nancy School. And it certainly looks on the 
face of it, as we said before, that no very groat gain or loss 
would come of these arrangements. Besides which, there is the 
fact that the Nancy School is already set up with all the neces- 
sary appliances, and has every requisite on the spot. Next the 
question of the expenses of the students is considered, and 
Maroel Taillis talks a great deal of what sounds very like fool- 
ishness (we wish “ bosn” were admissible) about the great waste 
of money indulged in by the students at Nancy by reason of 
the high social position which they hold, and which position, 
Maroel Taillis says, would be much reduced at Paris. This last 
may be true enough, but we should consider it rather a subject 
for regret than otherwise. But as to the extravaganoe, old 
Nancy men will not be able to recall anything very huge in this 
direction, the only things we can at this moment remember are 
les vastes punch * , les urilliantes gaietds , the subscription to 
which, however, cannot have amounted to much among so many. 
M. B. de la Grye, on the other hand, quietly points out the very 
evident fact that it is easier to spend money in Paris than at 
Nancy. But one would have thought that the question of ex- 
penditure on such a comparatively small matter as a training 
school would not be worthy of consideration with a great nation, 
while the kind of officer turned out was not the best obtainable. 
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LIGHT GRAZING IN THE RESERVES. 

As the injury done by grazing varies, to nse a mathematical 
expression, from infinity to aero, it is evident that it can be light 
enough to be, practically, harmless. The preoise point at which 
it ceases to be harmless and becomes injurious has not as yet 
been 4aed ; but it is probable that grazing heavy enough to 
keep down the long grass, would interfere with, and not facil- 
itate, the reproduction of trees. For the injury done by the 
trampling and browsing of the oattle varies direotly with and 
counterbalances the good done by the keeping down of the her- 
baceous growth. 

But even if we admit that light grazing does no iniury to 
forests of a certain age, and that Tong grass interferes with their 
reproduction, there is still much to he said against allowing 
cattle into the reserved forests. 

1st. — Even if harmless grazing is unnecessary for cultural 
reasons . — Reproduction can be facilitated, where 
this is required, without injury to the forest, and 
much more expeditiously and certainly, by human 
labour than by the unconscious action of oattle. 

2nd.— Grazing may become a permanent impediment to 
forest improvements . — However light the grazing 
allowed, it would be difficult, in India, to stop it for 
a time, if this became necessary for special reasons. 
Indian cattle owners keep as many cattle as can 
find p bare subsistence on the available grazing area. 
They do not regulate the number of their stock by 
the pasture they possess, but let the amount of pas- 
ture regulate the number of their stock. To close 
grazing land which had been open for a number of 
years would, in most cases, cause the death of the 
cattle which the extra grazing had called into exist- 
ence ; and experience teaches ns that the Forest 
Department is not always strong enough to resist 
the opposition that the closing would give rise to 
on the part of the cattle owners and toe District 
officers. Grazing would thus prevent the artificial 
improvement of the forests in which it was allowed. 

3rd. — There would be no saving in expenditure on fire pro* 
tection by allowing the forests to be grazed .— The 
grazing itself would require expensive control to 
prevent its being increased to an injurious pitch. It 
would also be necessary to watch the grazed areas 
more closely than would be the case on dosed areas, 
in order to prevent the cattle owners from injuring 
the trees and from setting fire to the forest, either 
through carelessness or deliberately, in order to ob- 
tain an early crop of grass, as was always done in 



28 


OUSOUTA nEFLEXl. 


former years. Grazed forests are inflammable, and 
in the hills, the coniferous forests are equally in- 
flammable, grazed or not. 

4th. — Opening the reserves to grazing would injure and not 
benefit the surrounding population . — The cattle own- 
ers breed as many cattle as can subsist in ordinary 
years on the land they possess ; consequently®, large 
portion of these cattle die off in years and seasons 
of abnormal scarcity. In the neighbourhood of 
closed and protected areas, from whioh grass and 
fodder can be obtained in all years, this oan be pre- 
vented. The utility of these closed areas is not yet 
generally felt, because their area, in most parts of 
India, is insufficient to have any marked effect on 
the preservation of the cattle. 

W. B. d’A. 


OBITUARY. 

We regret much to have to record the death of Mr. Edward 
H. Boueau, Deputy Conservator of Forests in Madras. Mr. 
Boileau was the son of a well-known Madras officer, General 
Boileau, and entered the Department in 1872. His chief service 
was in the forests of the Kurnool, Godavari and Kistna Districts, 
in all of which hard work in unhealthy places had acted to under- 
mine an> originally strong constitution. In 1880 he was deput- 
ed to select reserved forests in the feverish jungles of the taluk of 
BhadrachAlam on the Godavari, and his selections have formed 
the basis on which later and larger selections have been pro- 
posed. His organization of the revenue work in those forests is 
still in force. In 1883 he was transferred to the Kistna District, 
where he completed the selection of reserved forests under the 
new Act, and reorganized the work of the old jungle conser- 
vancy department. He was unsparing in his endeavours to do 
justice to his charge, and neglect of his own comfort in the in- 
terests of his work brought on the periodical attacks of fever and 
dysentery to which he eventually succumbed. He was taken 
ill at Guntur in October, and died at Masulipatam on Novem- 
ber 3rd. 

Mr. Boileau was a favorite in his station, liked both by his 
superior officers and his subordinates, while bis interest in and 
kindness to the people, and his charity to the poor, was attested 
by the number of poor natives who crowded to his funeral. 

CUSCUTA REFLEXA. 

The Government of Mauritius has addressed the Government 
of India in order to ascertain from the Indian Forest Depart- 
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ment what information is available regarding injuries to treeB 
in India by the Cuecuta reflexa, or by other species of Cuscuta 
growing parasiticaDy, ana we hope that the question may be 
dealt with by some of our readers, and that we may have some 
valuable notes to communicate on the subject. 

Our own experience only points to injuries to orchard and 
roadstf* trees, as the cuscutas do not generally attack trees 
growing in masses, except perhaps in the case of scrub zyzyphm 
jungle, but we shall be muoh obliged for any information gath- 
ered from the personal observation of any of our readers. 


Chlobophyll.* — Mr. Gilbert showed in some experiments that 
pure nitrogen manures produced more chlorophyll than nitrogen 
and ash manures mixed, but that under the latter far more 
carbon was assimilated than under the former treatment. Potash 
is as essential for the assimilating power of chlorophyll as iron 
is for its formation. 


A Company has been formed in Bombay, under the name of 
the Siam Forest Company, to work a large concession of forest 
rights which have been granted to it by the King of Siam. 
The forests conceded to the Company are situated in the valley 
of the Moung Guan, about 30 miles east of the town of Laikon, 
and they cover an area of over 2,000 square miles. Much teak 
is said to be contained in them, and that of unusually large 
dimensions. The country is intersected by rivers, including 
the Menam, on the banks of which stands Bangkok, which 
will supply every outlet for trade. A manager with a staff to 
work the timber is now on his way to this land of promise, 
and operations will be commenced immediately. — Pioneer . 


* M Netere,” VoL 88, November 26tb, 1885, pege 92. 
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REVIEW OF THE AJMERE-MERWARA FORESTS 
ADMINISTRATION REPORT FOR 1884-85. 

We have boforo ns the Aimere-Morwara Forest Administration 
Report for 1884-85, and having lately had occasion to visit 
Ajmere, will, in addition to reviewing this interesting record, en- 
deavour to add a few brief remarks resulting from our personal 
observations. 

The only increase made to the area of the reserve during tty? 
year was the addition of tho Makarwali-Hokran tract, which 
comprises an area of 3,000 acres. The reservation of the tract 
was first recommended by Mr. Brandis on the occasion of his 
last visit during 1879, and its treatment is of special interest 
from a forest point of view, as about half the area consists of 
rolling sand dunes drifted up from tho deserts of MarwAr and 
Bikanir. 

The total area of tho reserves in Ajmere-Merwara now stands 
at 145 square miles, and it is not apparently intended to attempt 
any further increase, although the forest area demarcated is 
only 5 per cent, of the two districts. The plan of forming vil- 
lage birs haB, however, been steadily kept in mind by Mr. 
White way, the Settlement Officer, and the result is that reserves, 
aggregating about 33 Bquare miles, are about to bo formed in 
both districts. This result the Government of India considers 
very satisfactory, but the matter still seems to require the final 
passing of a new regulation, which has not yet apparently be- 
come law, and we trust that no hitch will take place. Tho new 
tract acquired during the year, as well as portions of the Raj- 

f rh reserve, have been demarcated by means of rubble pillars 
x8'x 3', with a stone slab in the middle, bearing a serial 
number painted on with coal tar. The pillars are also white- 
washed, the coating remaining for a long time in the dir climate 
of Ajmere, and their cost was only 2£ annas, certainly a very 
moderate charge. About 26,000 running feet of fencing have 
been ereoted during the year, stone walling 2} and 2 feet high 
having been principally constructed, the average cost of which 
was Rs. 2-4 per 100 running feet. It may here be told that, in 
aooordance with the Ajmere forest regulation, the impounding of 
cattle is not permitted till the limits of the reserves are to some 
extent protected by fencing, henoe the necessity of pushing on 
this work as rapidly as possible. 
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As regards the protection of the forests, there were 17 more 
cases tried by the Magistrates than during the previous year. 
The percentage of oonvictions was 90, and the result may bo 
considered very creditable to the Assistant Conservator and his 
protective establishment. 

The whole area, viz., 92,133 acres, was protected against fire, 
and tb»result was as usual highly satisfactory, the area burnt 
being only 47 acres. 

Fire conservancy is, however, comparatively easy in Bajputona 
in comparison with other parts of India, as the villagers never 
bum the grass with the object of obtaining a new and early crop, 
the rainfall being too uncertain to secure this. 

The cost of fire protection was Rs. 617, or about 1‘3 pies per 
acre (Rs. 4-4 per square mile, which calculation, however, 
includes 11,242 acres which were not especially included within 
the fire lines, but even omitting this area from the account, the 
cost was very reasonable. 

* as regards the utilization of theso reserves as a means of 
saving cattle during times of scarcity, which was one of the 
main objects in view in establishing them, it is satisfactory to 
note that groat advantage accrued to the cattle of the districts 
during the year under report, for owing to a failure of the rains 
of 1863 there waB a great scarcity of fodder during the hot 
weather of 1884, but by opening the reserves for a few months 
many cattlo were saved which would otherwise have perished. 
In addition to this unmistakable benefit, the villagers are stated 
to have removed, free of charge, upwards of 7 lakhs of bundles 
of grass, the value of which is estimated at Rs. 46,250, so that 
under the circumstances they ought now fully to appreciate the 
formation of these reserves, even though somewhat high-handed 
measures had to be adopted when the forests were at first taken 
up. 

It is noted that an attempt was made to initiate the zaminr 
dars of Ajmere and Merwara into the mysteries of constructing 
silos. The fodder was taken out in a fairly satisfactory condi- 
tion in the presence of a considerable number of zamindars, who 
notwithstanding the convincing arguments of the Assistant 
Conservator, are stated to have remamed sceptical of the bene- 
fits of this experiment. Very little is said in the report regard- 
ing natural reproduction, the subject having apparently been 
exhausted last year. The Government of India has, however, 
directed that a few special areas be selected, and the progress 
noted, and we venture to suggest that the most effective method 
of illustrating this would be to have certain areas photographed 
from time to time. 

It may be remarked en passant that on approaching Ajmere 
from the east, even the most casual observer is struck with the 
great difference of appearance in the conserved and unreserved 
portions of the Madar hill situated to the right of the railway 
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line, whioh result is simplj due to conservancy, no planting or 
sowing having been done. 

From enquiry and the observations made during our visit, it 
appears that large numbers of natural seedlings are now to be 
found in all the older reserves, some of which 10 years ago 
were almost as bare as the unreserved portion of the Madar 
hill above referred to. 

The Assistant Conservator has been most successful in his 
campaign against porcupines, which formerly did immense dam- 
age, especially at the Mohwa Bir tract, ana 65 in all have been 
killed during the year, at a cost of 6 annas each. This satis- 
factory result is due to the fact that the Assistant Conservator 
obtained the services of an experienced hill trapper, and it may 
be observed that a few years ago all efforts to destroy these pests 
by means of local shikaries failed, even though Re. 1 per head 
was offered. The trap used is the heavy triangular fall trap 
employed in the Himalaya, weighed with about two maunda of 
stones, the bait generally preferred being mangoe stonos. Un- 
der cultural operations, sowings were effected at the Danta 
Mohwa Bir and Taragarh tracts, the seed used being arinj 
(. Acacia lencovhlcea ), nim, and kajra (Prosopis spidgera ), also 
ama ( Ailanthus excelsa). 

The method adopted was to dibble in the seed at the roots of 
the thor ( Euphorbia royleana) bushes, in order to obtain shelter 
for the young plants, and the operation is stated to have been 
fairly successful. Officers in charge of such operations should, 
howevbr, bear in mind that in dry climates a large number of the 
seedlings die down regularly during the hot weather for several 
years, but again spring up when the rains set in, till finally the 
roots reach a sufficient depth to ensure a permanent supply of 
moisture, so that great patience is required in carrying out such 
operations in arid regions. 

At the Makar walli-Hok ran tract a small area of the sandy 
portion was taken in hand, and the very interesting operation 
of fixing the rolling sand dunes was thus commenced. 

This consisted in planting tnfts of munj grass (Saccharum 
Mara) 5 feet apart, which from the second year begins to form 
an effective barrier against drifting sand. 

At the roots of existing tufts of grass, as well as behind the 
new roots planted, arinj and arna seeds were sown, and the 
former has germinated well, but the latter was a failure. Some 
seed was also sown on small mounds during last rains, and on 
the north sides the seedlings are flourishing, but on toe south- 
ern aspect they have already disappeared, still it is hopeful 
that they will again spring up during the coming rains. 

Some very successful sanual wood planting has been done 
at the Mohwa Bir, where 500 plants were put out under the 
shelter of bushes of various sorts, and at the time of our visit 
in November they were doing well, but it was of course found 
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necessary to water them occasionally by moans of bhisties. 
The ooppice fellings at the Mohwa Bir and NAgh PahAr tract 
have exceeded all expectations, and on the occasion of our visit 
the sites were examined with much interest. At the former 
tract three areas of 10 acres each were cnt during April and 
May 1883-84 and 1885, the species operated npon being 
dassaa.(i2Au* mysoreneis ), kaulai (. Dichrostachye cinerea), kajra 
( P . spieigera), babul (A. arabica ), &c., from 20 to 25 standards 
being left per acre. 

The original jungle was very stunted, and had attained a 
height of from 12 to 15 feet only, but being situated only two 
miles from Ajmere city, such jungle produco meets with a ready 
sale in the bazars, under the form of fuel and small rafters. 

The following are the heights of the coppice shoots in the 
difforont areas at the time of our visit in November : — 

In area cut during 1883, 6 to 8 feet. 

„ „ 1884, 4 to 5 „ 

„ „ 1885, 2 foet. 

At the NAgh PahAr tract, situated 7 miles from Ajmere, the 
junglo operated upon consists of almost pure dhaukra (Ano- 
get88U8 pendula ), tno avorago height being about 20 feet. The 
areas cut each year were about 10 acres in extent, and in this 
cuso also 20 to 25 standards consisting of nim, kAla siris 
(Albizzia odoratmima) were loft. 

The results in this case are us follows : — 

In area cut during 1883, 5 to 6 feet. 

„ „ 1884, 3 to 4 „ 

„ „ 1885, 1 to 1£ „ 

The last area sold at the Mohwa Bir fetched about Rs. 7-8 
per acre, whoroas the area cut at the NAgh PahAr realized about 
Rs. 33 per acre, and every one will admit that the result of 
these operations is excellent. 

It should be noted that all the Ajmere species are now found 
to coppice well, eyen though felled in a somewhat rough man- 
ner bv inexperienced workmen, also it is confidently expected 
that the area treated on the coppice system will ho again fit foy 
cutting in 8 or 10 years, so that a considerable rovenuo from 
these resorves may yet be anticipated. 

The Assistant Conservator’s experiments in order to ascertain 
the difference of rainfall inside and outsido the forest reserves, 
his observations on temperature and humidity, also the experi- 
ments to ascertain the height of water in wolls due to forest 
conservancy are described, and aro moBt interesting. It is to 
be hoDed, however, that these interesting experiments will be 
carefully continued for a number of years, after which it will 
bo possible to draw some important conclusions, which may 
® ev ®riheless turn out somewhat different from those anticipated 
by Mr* Brandis in his Ajmere report of 1879. 

As regards the financial results, there was a deficit of Rs. 
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5.860 as compared with a deficit of Rs. 6,376 daring the pre- 
vious years, but the revenue continues steadily to increase, and 
during the year under review reached Rs. 10,456, t*e., Rs. 2,258 
higher than during 1883-84. 

In oonclusion, we agreo with the opinion expressed in the 
Government resolution, viz., “ that the year’s working has been 
very successful, and that the report is full of interest. . 


REPORT ON FOREST ADMINISTRATION IN THE 
HYDERABAD ASSIGNED DISTRICTS FOR 1884-85. 

The report on the forests of Berar for the past year is honor- 
ably distinguished by its brevity. The explanatory matter oc- 
cupies only fourteen pages, and this fact, apart from the many 
excellencies of its contents, tends considerably to prejudice tho 
reader in its favor. The area of the different classes of forest 
remained much the same as before, the changes being maftity 
due to transfers from district reserves to the class of unroserved 
forests, &c. The classification of forest lands in Berar into State 
reserves and unreserved forests, besides rhamnas, grazing lands 
and babul u buns,” however familiar the terms may be to offi- 
cials in Berar, iB somewhat confusing to outsiders, and f it iB a 
pity that a classification more in conformity with that used in 
other provinces cannot be adopted. We are glad to observe 
that the Forest Survey Branch has given some attention to tho 
purposes for which tho maps are intended in fixing the Beale of 
the Berar forest maps. Dogmatic assertions as to the proper 
scale for forest maps have frequently boon made, and the Forest 
Survey Branch is not altogether blamoloss in tho mattor ; but 
one might as well lay down the proper size of a great coat with- 
out knowing tho wearer, as to prescribe the scalo of maps 
without knowing the purposes for which they are required, and 
all tho facts relating to them. 

It is satisfactory to obsorve that the Government of India 
does not approve of the Conservator’s viows on the subject of 
working plans not being as yet needed for the forests in l3erar. 
Although most of the forests have been overworked and require 
rest, fire protection, the planting of blanks and other works of 
improvement have to bo undertaken in them, and universal ex- 
perience has shown that suoh permanent improvements cannot 
be accomplished through the spasmodic efforts of individual 
officers. It is necessary that it should be laid down authorita- 
tively in advance what forests are to be allowed rest, and the 
period during which they are to remain closed ; the areas to be 
planted, the species to bo cultivated, and so forth. This cannot 
be done unless all the facts are recorded on which these conclu- 
sions are based. Suoh a statement of faots and the conclusions 
drawn from them is a working plan in every sense of the term. 
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The plan for the management of a forest, which has been over- 
worked and requires rest, does not oease to be a working plan 
because fellings are not prescribed and the annual yield is nil. 
As a matter of fact there are very few forests in Berar which 
yield nothing, and in most the annual yield would have to be 
very carefully studied. A glance at the annual statements at- 
tached to the report, from which it appears that during the 
year over 8,000,000 bamboos, 680,000 cubic feet of timber, 
besides a very large amount of grass fodder and miscellaneous 
products were removed, will show this. 

Fire conservancy was more successful than in former years, as 
not only was a greater area protected with less failures, but the 
cost was actually less, being only 1 J pies per acre, so that Berar 
still maintains its pre-eminonce in the cheapness and success of 
the fire protective operations. The average cost of Rs. 5 per 
square mile compares favorably with other Provinces, where 
the vegetation is as exuberant as in Berar. 

The fact is, whilst allowing full credit to the Berar Forest De- 
partment for its success, that the Mol ghat forest of several 
hundred square miles in a compact block, with the divisional 
officer’s houso in its centre, is easier to protect than the scattered 
blocks wkero fire conservancy is ofton attempted. 

It is noticed that light grazing has been allowed in the State 
roservos, and the review by the Government of India approves 
of this : — 

“ That under such circumstances the introduction of light grazing 
is not only permissible bat frequently advisable has always been ac- 
knowledged in scientific forestry, and even in Europe, where the 
herbaceous growth is of macb less density, the temporary opening to 
sheep grazing of forests in the stage of reproduction is often resorted 
to as the cheapest, and yet a sufficiently effective way of weeding/' 

This may possibly he so in Europe, hut in India it cannot hut 
bo a very dangerous experiment, nor are Indian Foresters at all 
agreed that it is permissible or advisable. It is not only dan- 
gerous to the forest growth whether young or full grown, as 
from the cattle themselves or from fire, &c., but there is the 
danger of it becoming a right at any rate in the opinion of the 
cattle owners, and it may lead to much inoonvenienoe if not 
danger to the forests. Reproduction may be slow in a closed 
forest, but it is sure, and it iB better to he content with this 
than run the chanoe of the forests being perhaps destroyed in 
whole or in part. There is one reason for allowing it in India 
at times, ana that is when there is an absolute necessity for so 
doing from want of grazing elsewhere ; but is it so in the pre- 
sent case? From remarks made in other parts of the Report 
it would not seem so ; thus in paras. 47 and 48 it is shown that 
the sale of grass fell off in two Divisions some 8| million pounds, 
(why poume ?), the Conservator remarking on this— 
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11 Dot this was counterbalanced by the cattle being allowed to graae 
in the reserves as already shown."* 

Again as to its being permissible or advisable in order to aid 
natural reproduction ; m para. 28 it is stated — 

“In the Bairagarh Reserve the natural reproduction is remark- 
able. Protected for seventeen years from fire and carefully guarded 
from theft this result might have been expected ; and fortunately 
teak, tewas ( Ougeima dalbergeoides ), haldu, sadra or saj predominate, 
all being useful trees.” 

It may thus be argued that grassing was not necessary in 
the oauso of natural reproduction, and it has boon shown that it 
was not so in tho interost of the cattle owner ; it should there- 
fore bo stopped before any barm is done. 

Para. 211 records some usoful operations in u cutting back ” 
some hundreds of badly grown teak trees ; considerable notioe 
is tokon of this work, the merit of which consists in the fact 
that tho trees, badly grown originally, have u been carefully cift 
back close the ground.” It is, however, perhaps hardly dcsorving 
of such notice, the area over which it extended being extremoly 
small. 

Artificial reproduction is not attempted in the Bcrar forests, 
and if its i dace can bo supplied by cultural operations and na- 
tural reproduction it would not up] tear to he necessary. As re- 
gards tho former, it is stated in Form 50 that a largo area, viz., 
879 acres, have been addod, hut the valuo of this statement is 
somewhat discounted on reading para. 38 of tho Report, wherein 

“ It is reported that in Amraoti 334 acres were sown up, partly 
broadcast and partly in plough od lines. Babul and tewas seed were 
put down; the babul Burceedcd but tho tewas failed. ** 

If an area can be so readily stocked then there is certainly 
no necessity for plantations, and the Foresters in Berar are to 
be congratulated on the simplicity of their task. 

The net surplus for the yoar amounted to Rs. 1,40,934, this 
is some Rs. 10,700 less than that of the previous year, bnt is a 
very satisfactory one nevertheless. 

The report under review is the first in which the sensible 
view is taken that it is not necessary to print every tabular state- 
ment referring to the forests — 

“ The whole of the information has however been worked out and 
recorded in the Conservator’s office, where it is very useful.” 

This is the proper plan, and no doubt before long other pro- 
vinces will do the same ; but while the Conservator is to be con- 
gratulated on this new departure, it is somewhat curious that he 
should have printed such useless (to the report-reading world) 
statements as his register of rainfall and Appendices A and B. 
Surely these “ are not roally needed ” in an administrative 
report. There would seem to Ihj a mistake in Form No. 63 ; 
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in this the " trees felled by Government agency are included with 
produce cut, Ac., by purchasers or consumers, they having al- 
ready appeared in their proper place in Form 58. 


STATE FOREST ADMINISTRATION IN SOUTH AUS- 
TRALIA* 

Mr. Brown’s report deals with the year closing 30th June, 
1HH5, and is submitted to the Commissioner of Forest Lands, 
but our useful custom in India of binding trp the Government 
resolution with the report does not apparently provail in South 
Australia, so that we cannot say to what extent the Government 
approves of Mr. Brown’s work. 

The report consists of 28 pages, with only 3 pages of forms, 
and 8 maps on scales varying from 2 to 20 chains to the inch, 
i e ., from 40 to 4 inches to the mile. The smaller scale is used 
for the general map of tho Bundaleer forest reserve, whilst tho 
larger maps show tho position of blocks of trees, kinds of sort 
and contour lines of portions of the roserve which are being 
planted up. 

It is evidont from a glance at the report that artificial plant- 
ing is tho principal work of the Forest Department in South 
Australia, and wo look in vain for any general account of the 
natural forest of the Colony, except that 139,595 acres, or 218 
pquan* miles of land, has been sot apart as forest reserve, but of 
the extent to which this area is worked wo have no indication in 
the report. It appears that 5,727 acres, or about 9 square miles 
of the reserves, navo boen enclosed for planting, principally 
in tho Bundaleer and Wirrabarra reserves, and 344,733 plants 
wero planted out during the year, of which 250,000 have suc- 
ceeded. The rainfall in the Bundaleer forest was only 24 
inchos during tho year, but was well distributed throughout the 
year, and tho Conservator considers the weather to have been 
favorable for planting operations. 

Altogether 1 64,000 trees wore successfully planted out in this 
forest, and there are 364,340 plants in the nurseries. 

The Sugar Gum, Eucalyptvus corynocalyx , is the favorite tree 
for planting, but a number of other Species of Australian and 
European trees are tried, and we notice Cedrus, Deodar a , Mom* 
alba and Melia Azederach as Indian species. 

The deodar is said to be doing well, but only a few plants 
have yet been tried. Mr. Brown speaks very well of Pinus 
imiyrm , and states that trees planted 8 feet apart in 1882, are 
already 11 to 12 feet high and are meeting in the rows. 

The older plantations are leased as grazing grounds for sheep 


* Annual Report on the 8tate Forest Administration in Booth Australia for 
tae year 1884-85, by J. E. lirown, F.L.S., Conservator of Forests. 
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and boms, the rent paid by lessees being about 2s. an acre. 
In preparing the ground for new plantations, it is the custom 
to lease oertain areas for wheat cultivation, and after the removal 
of a few crops of wheaten bay by lessees, the soil is considered 
to have been sufficiently cleaned for plantation purposes. Bents 
varying from 2$. 6d. to 4s. 9c?. an acre, are obtained in this 
way. Considerable precautions appear to bo necessary to keep 
out fires, and 2,000 acres wore burned in one of the plantations 
during the year. 

In the Wirrabarra forest the rainfall was 34 inches ; there, 
have been some sales of timber, and 200,000 railway sleepers are 
being cut by a firm of contractors, who pay a royalty of 4 d, per 
sleeper to the Forest Department, and 3,756 (Sugar, Blue Box 
and Bed Gum trees growing indigenously in tho forest have been 
marked for foiling, old and matured trees being chosen, and 
Mr. Brown hopes that a regular system of natural reproduction 
will afford a permanent supply of timber from this foreqf-. 
Mr. Brown states incidentally that this forest is the principal 
habitat of the Sugar Gum in the whole of Australia. 

The work in tho other forest tracts does not call for any 
remarks. A good deal of arboriculture is dono in railway sta- 
tion yards and sidings, the European Olive succeeding well 
in such situations, and the Carob is also strongly recommended 
to planters. 

As regards wattle planting, it is said that £1,108 profit can 
be expooted from 100 acres of wattle in six years’ time, it is not, 
however, stated what expenditure must bo incurred to ensure 
this result. 

A forestry class has been formed at the Agricultural Collego, 
Roseworthy, under Mr. Brown. 

The account of tho Willochra plains is most striking, and we 
give Mr. Brown’s description of tnem. 

“ This is one of the most exposed and sterile looking plains of our 
agricultural districts. With the exception of a few gams along the 
Willochra creek, and some acacias, dwarf casuarinos and other shrubs, 
upon the outflow of the storm waters from the ranges, the plain 
presents an unbroken expanse of dreary flat country. In winter it is 
cold and bleak, and in summer the hot winds sweep across it like a 
blast from a furnace, and the annual rainfall rarely exceeds 1C to 12 
makes. 1 ’ 

In spite of the neat natural disadvantages of snch a traot 
for tree planting, Mr. Brown has made a successful plantation ; 
the Boolcunda plantation, in the worst part of it, about 40 
per cent, of the trees planted having succeeded. There are 
Eucalyptus corynocalyx , leucoxylon, oorunta and viminalis and a 
few others, and show fair signB of health and growth. Mr. 
Brown advocates the gradual planting up of this desert region, 
and that an annual vote of £2,000 should be devoted to this 
purpose. 
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In order to encourage planting by farmers, Government de- 
votes £800 annually for raising trees for free distribution, and 
187,000 plants were distributed during the year. Circulars aro 
distributed with the plants, and reports as to the sucoess met 
with are sent in to the Conservator by the recipients of the trees, 
which are said to cost Government one-half penny each for 
those that succeed. Mr. Brown states that during the last four 
years £1,300 has been spent in this way, and 400,000 trees are 
alive and flourishing. 

Perhaps something might be done by such a system to plant 
up the hot plains of North and Central India, and the matter is 
certainly worthy of consideration, but the European oolonist 
looks to the future welfare of his estates far more than the 
Indian zamindar. Preparations for representing tho Forest 
Department of South Australia at this year’s London and 
Colonial Exhibition have been in progress. 

During the year tho revenue received was £6,187, of whioh 
£5,190 is for grazing rents, and only £700 for timber sales, 
whilst the expenditure was £6,029, exclusive of £1,500 on 
special grants for works not included in tho ordinary forest 
management. 

The Department is evidently paying its way and doing a 
very useful work, and from the Conservator’s remarks about 
the Wirrabarra reserve timber works, we see that the ad- 
vantages of natural reproduction are reoognized. We should, 
however, liko to see in next year’s report a general chapter on 
tho forest requirements of the Colony, as regards timber supply, 
protection of watercourses, &c., anti some acoount of the area 
of natural forest still available for reservation. 


ANNUAL REPORT ON THE ROYAL BOTANIC 
GARDENS, CALCUTTA, 1884-85. 

The following extracts from Dr. King’s report will interest 
our readers : — 


Various plants of economic interest, and especially fibre-yielding 
spocies, have received attention during the year. At the request of 
the Government of India, a further attempt was made to introduce 
“J? , th ® Pro™ice of Bengal the kind of plantain {Musa tewtilis) from 
hich Manilla hemp is derived. Plants of this species were accord- 
ingly distributed to the Magistrates of districts. As I anticipated, 
ihw attempt (like its predecessors) was a failure, and from the same 
cause, lhe low temperature of the cold weather proved too much 
for the plants and they all died. A small patch of rhena continues to 
oe aept up m the garden, from which quantities of green stems were 
maae over during ihe year to persons interested in discovering an 
efficient cheap method of extracting the fibre. Quantities of roots 
fihJT -h° , du i n 1 b ® ted L to several applicants. Bowstring hemp is a 
fibre which of late has attracted considerable attention. It is no 
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doubt aa admirable fibre, and is not difficult of extraction from the 
plant ( Sanseviera eeylanica) that produces it. The plant Is not in- 
digenous in this part of India, but it grows well here ; and a good 
,«nany plants of it hare been distributed during the year. In several 
of my recent reports I have referred to the Japan paper mulberry as 
a hopeful source of paper fibre for Bengal. I am happy to say that 
the trees of this species in the garden continue to grow well. Al- 
though now only three years old, they are 25 feet high and have 
proportionately thick stems. The fibre contained in the bark is one 
of the best materials for paper known. It is easily separated, is 
strong, and requires little bleaching. As the tree grows thoroughly 
well and coppices freely, 1 think it quite possible that, in the course 
of time, natives may be induced to grow it on the odd comers of land 
whioh are so common near Bengali villages. It is gratifying to find 
that the bhabar or sabai, a native grass to which I first directed atten- 
tion in my annual report for the year 1877-78, has now become *- 
recognized raw material for paper, and that it U largely used in local 
manufacture. Mahogany and the various plants yielding India rub- 
ber continue to be propagated and distributed as the resources of fco 
garden permit. Much attention has of late been directed to the coca 
plant, the leaves of which contain an important alkaloid called cocaine, 
and efforts have been made during the year to propagate quantities 
of this plant for distribution. 

“ In former reports I described the havoc committed in the Daijeel- 
ing garden by the grubs of a cockchafer which appeared in the soil of 
the garden in myriads, and ate up almost every plant that it contained, 
sparing only the larger trees. During the year under review this pest 
gradually disappeared, and towards the end of the year Mr. Jeffrey 
had succeeded in re-stocking the garden with plants of sorts. But 
many of the rarer kinds, got at considerable expense from Europe and 
elsewhere, have disappeared, and their replacement must bo a matter 
of time. The grub is, I hear, extending its ravages in the Darjeeling 
district. It ib to be hoped that it will confine itself to the weeds in 
tea gardens, and that it will spare the tea bushes.” 
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Arboriculture, Queensland. — Cultural operations have been 
restricted to experimental works on Fraser Island, of which about 
three-eighths, or 107,000 acres, are reserved. It is a large 
island separated from the main land by a strait varying m 
width from two to seven miles ; the whole area is more or less 
wooded, in some parts coverod with a dense tropical growth 
constantly moist ; in others nearer the sea, with undergrowth 
of bracken fern and grass-tree. This reserve has been well- 
selected for experimental work, being conveniently close to 
Maryborough, a very rising and important place, and being 
on a thinly-populated island, there is less danger to be anti- 
cipated from bush-fire or general clearing. The species re- 
presented in the thin scrub are chiefly worthless honeysuckles 
and gums, with a young growth of cypress pine, which, under 
protection, appears to shoot up thickly and well. 

On the banks of the creeks and rising to oven the summitB 
of the low ridges on the less exposed and moister slopes, we find 
myrtles, tho Kauri pine, Queensland beoch, palms, and even tree 
ferns ; large specimens up to 30 feet in girth of “ Syncarpia,” 
which, along with the pines, reach a height of 150 to 200 met. 

In parts, the undergrowth is of almost pine myrtle, arranged 
in Bhrubs up to 20 feet high, but more generally the tall trees 
are surrounded by a forest growth of poles of very Blender 
growth of the various specieB ^presented in the largest timber. 

The soil is a decided sand, pure where the mangrove grows 
to the water’s edge, and more or less loamy towards the moister 
forest : probably on this account the island has remained un- 
cleared, and is only used for grazing stock along a small strip 
on the side towards the Pacific Ocean where horses are kept. 

The timbor, then, has only suffered at tho hands of merchants 
who, since they commenoed desultory working in 1864, have 
been contented to remove such specimens of Kauri pine and 
other species with a high commercial value as were convenient- 
ly shaped or situated for export. 

In order, then, to secure the regeneration of the Kauri, which 
with Cedar and Bunya form the most valuable species in 
Queensland, a oertain small ]pn has been yearly voted for ex- 
penditure on Fraser Island, apt up to date the amount of £936 
has been spent on the works S^the following way — 

In 1882 a strip of forest was cleared of cm low undergrowth 
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to a width of one chain on either side of the road along one- 
quarter of a mile, Kauri pine seedlings being alone left standing, 
and young plants of the same species picked out where growing 
in bouquets and planted in line in the cleared land at distances 
of 4' x 4' and 5' x 5'. 

During the first year 28,000 young plants were so distribut- 
ed, and they now average a foot and a-half in height, and have 
all the appearance of sturdy but slow-growing plants. The two 
seasons since their planting have been very dry and the growth 
in oonsequence abnormally slow : it remains to bo seen what 
the present moist season will effect. The plants near the road 
are on the whole the most promising, and their new season’s 
shoot is well started. Possibly theso specimens are the better 
for the more air and light thoy enjoy along the road, and it 
may becomo necessary to let in more air and light to the rest of 
the plants by either killing out some of the shorter poles around 
the plants and thereby heightening the covor, or by removing 
or ring-barking the big trees where not required a9 Beed bearer's, 
the fresh growth l>eing established. Some of the self-planted 
natural Kauri seedlings in theso clear spots average 5 to 10 
feet in height, and they do not present a stunted appearance ; 
but it is not easy to discover what their real ago is, for many 
conifers submit to remain suppressed for a long period without 
losing their vitality ; so it is just possible these young looking 
kauries would l>o themselves the better for more light and air. 

An experiment was also conducted in planting out transport- 
ed seedlings in the open, with the result that the plants dried 
up. Under these circumstances care must be taken when 
letting light in on the plants that they are not too suddenly 
exposed to a hot sun, which on this sandy soil would have a 
very drying effect. The plants put in, and once fairly started, 
the soil should not he cleared of any re-growth of undorwood, 
for it will be a useful adjunct to the pines when they are 
grown up. 

Further on I visited the lines cleared in tho undergrowth, 
and in which transplanted seedlings have been put out at a 
distance of 6 feet, the lines themselves being one chain apart : 
in this way 110 plants are distributed in each acre, and these 
with the naturally placed seedlings, which here occasionally 
reach 150 to tho acre, are quite sufficient to ensure a complete 
regeneration if afforded protection and care. 

The plants when put out in the cleared lines in 1883-84 had 
passed through nursery beds where they were watered during 
one dry season, thus giving them a start over the natural 
growth of forest plants. 

Tho sucoess of tho transplants has been on the whole fair ; 
in some portions very few have died, while in others the deaths 
have been more numerous, probably due to the weather being 
too dry when they were put out, or caused by damage to the 
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roots daring the operation. It was not possible to jndge of 
their growth as they are only now starting their season’s shoot. 

The nurseries themselves are cleared portions on gently slop- 
ing ground, in which the seedlings are put very closely in ridges 
about 6 inches apart, the distance between these ridgeB being 
annually increased by the removal of the first one, and then a 
second line of plants between two others. Shelter from the sun 
is afforded by a flat roof of brush 5 feet from the ground. 
At the present time there are now and old nurseries all Btooked 
with plants, and I am of opinion that it would be well for the 
future to either put the young plants further apart in the lines 
originally, or to thin thorn out periodically, even if the seedlings 
removed in these thinnings are lost in the operation. 

In protecting nurseries from too strong direct sunlight care 
should be taken to construct brushwood roofs as high from the 
plants as possible, to prevent the drip in rainy weather from 
rotting the plants. No precaution that I can suggest will stop 
the damage caused by the disease, which attacks the leading 
shoot of cultivated as well as natural plants of the Kauri. 

This disease is worthy of continuous study in tracing its 
cause, progress, and effect. From what I was able to discover 
it appears to stop the upward growth of the plant until it forms 
a new leader holow the diseased part, probably during the fol- 
lowing growing season. It would bo worth while to cultivate 
and identify the insect which causes this blighting effect, and this 
could bo done without difficulty if, as I imagine, the dead leaves 
contain the larvae of the insect itself. 

In the operations up to date, during three seasons 59,000 
plants have been put out in about 312 acres, at a cost of £936 
to close of December 1884. This includes the cost of prepar- 
ing the nurseries, containing now 58,000 plants ready to put 
out, and the clearing of linos in 136 acres, in which some 
1 5,000 of the plants are now to Ik) put. 

The forest between the lines is in parts well stocked with 
bouquets of natural seedlings, and those huvo been counted and 
registered, and very many of them cleared of other growth 
interfering with their early development. Judging of the oper- 
ation as a whole, it can not be said to have been expensive, or 
the money otberwiso than well invested. It is too soon to judge 
of what the result will be, but I have no hesitation in saying 
that as an experiment it is of the utmost utility in throwing 
light on the natural history of the pine in question, and the 
knowledge now to be gained by a careful periodical registra- 
tion of the progress in growth of the plants, as well as the 
patient study of the phenomena attending this growth, will be 
invaluable wnen the time comes, as it must, for Queensland to 
tww steps to recover in some measure the grand timber forests 
of this and other light-wooded species which are now being 
sacrificed for no public end. So far from declaring the futility 
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of the experiments such as are now being earned on in Fraser 
Island, I would suggest the institution of similar experiments 
in other selected portions of the great littoral forest belt of the 
Colony, in order to study closely the habit and growth of all 
the different pines, oedars, and even gums, if the Colonial 
Government is in a position to avail itself of anyone who is able 
to devote time, knowledge, and perseverance to the work. The 
commencement of “ Extended Forest Conservancy ,J in Queens- 
land is only a matter of time, for as soon as public opinion 
recognises that tho forests are a public trust, for which the 
Colony is responsible, and that no generation haB more than a 
right to use without abusing this public property, then it will 
be a matter of absolute necessity to take stringent measures 
towards conservation, which wifi call for all the more self- 
sacrifice the longer the day for their institution is put off. 

. Sydney, N. S. W., \ E, D. M. Hooper. 

29th January , 1885 . J 


Evaporation in Tankb. — A few weeks back Mr. Bruco, the 
Chief Inspector of Stock, had a conversation with Dr. Lenden- 
feld upon devising somo plan by which tho rapid evaporation of 
water from tho Government tanks could bo prevented. The 
latter gentleman has 6inco then given the matter close attention, 
and has forwarded the following reports to the Minister of 
Mines, who has kindly placed it at our disposal 

The causes of evaporation are the following : — 1, Dryness of 
the air ; 2, High temperature ; 3, Wind. 

I shall deal with each of these points separately. The dry- 
ness of the air is a certain factor with which wc must reckon, 
as it does not lie within our present means to alter it. The 
only way to prevent tho dryness having the effoct of causing 
evaporation is to cover the surface of tho water and shut it ou 
from the air. The smaller the opon surface the loss evaporation 
there will be. By making the things deeper and narrower, or 
by covering the surface of the water with boards, this might be 
achieved. Both these methods are expensive, and would prove 
very inefficient. The method I could recommend, would be to 
plant certain water-nlants in the tanks, Nympliaia for ins tan ce, 
which spread their broad and flat leaves on the surface of the 
water in such a manner that the lower surface is immersed, whilst 
the upper surfaoe is exposed to the air and dry. The high temper- 
ature is perhaps the most important factor as regards evaporation. 
Tho higher the temperature tne quicker the water evaporates as far 
as the temperature of the water is concerned. The temperature 
of the air has an effect only in so far as the higher the tem- 
perature the greater the capacity in the air for aqueous vapour 
the dryer the air will be. We cannot lessen tho neat of the air, 
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lmt ire can deorease that of the water by shading it from the 
Ann. Shade might be obtained by planting trees aronnd the 
margins of the tanks and on little islands made in the inner 
part for the purpose. Shade could be obtained by covering the 
tanks in with artificial roofs. The former would be very in- 
efficient and the latter very expensive. I would recommend 
procuring shade by planting the water plants mentioned above, 
the broad leaves of which would effectually shade the water as 
they always cover the whole of the available surface with their 
leaves when growing well. The winds, particularly the no- 
torious hot winds, cause an immense evaporation in various 
ways. Firstly, they ripple the surface of the water, which 
when roughened, must greatly increase the evaporation, inas- 
much as the surface of water exposed to the air Ibeoomes twice 
or even more as great as when the water is tranquil. Secondly, 
the wind moves the air rapidly along the surface, and so the air| 
f hich has already taken up moisture, is rapidly replaced by air 
still dry which again takes up moisture from the tank. The 
wind might bo kept off by constructing a corrugated iron wall 
on the western side of every tank. This, however, would be a 
very inefficient method. The formation of small waves could 
easily bo stopped by beams anchored to the bottom and floating 
on the surface. But also here, it is apparent that the leaves of 
the water lily proserve the water very much better than any 
other moans. The aquatic plants with wide spreading leaves on 
the surface are numerous. In Europe there are three specieB 
which might bo utilised for the preservation of our water. Of 
these Nymphna alba has the largest leaves, and could therefore 
bo highly recommended. In Brazil a plant grows with leaves 
floating on the surface of the water, which are so large that 
large birds can walk over them. This plant is the Victoria 
rajia. It will, however, not be necessary for ns to look so far 
for the desired plant, as there exist some Australian species 
admirably adapted for our purpose. 

Jfymp/uea giganiea, (Hooker).— This plant has leaves mea- 
suring 18 inches across, and has been found in many lakes and 
marshes m tropical Australia in Wide Bay and Moreton Bay, 
in Queensland, and in the Clarence River, in New South Wales! 

Nelumbium epeewnm.— This species has leaves from 1 foot 
to 2 feet m diameter. It grows in swamps and rivers in North- 
J* en obtained in the Mackenzie River, in 
Queensland. Should these species not thrive in the font-. 0 f the 

! 8Xp ?” me 1 n - t8 1,6 mad , e with the European species, 
Statem™?. f?’ N ' v P har Ac. On the ground of these 

’ 1 P r “P, ose Minister of Mines to oarry 
species, Australian and forZJ 
available, to ascertain which would be best adapted for $e 
purpose, and at the same time I would propose to oarry on ex- 
periment, a the Botanic Garden, in S/dn£, wherTLmeA^- 
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phaa grow, to ascertain by direct observation the difference in 
evajporation between a tank in which such plants grow and one 
which does not contain any. The whole investigation would not 
involve either much time or much expense. The water lilies 
have a very beneficial effect on the water, and keep it clean and 
pure. In the Botany Reservoir, 15 years ago, there was a lux- 
uriant growth of such aquatic plants, and I have been informed 
that the water in that reservoir was much better at that time 
than since the plants have been cleared out. In the springs 
which feed the water supply to Vienna, notoriously the best 
city water in the world, an abundance of plants are allowed 
to grow. 

The largo surface of tho plants affords a resting place for dirt 
and bacteria, which when once in contact with the plants, will 
be attached to them very firmly, and finally oxydised and ren- 
dered harmless by the abundant oxygon continually produced 
by the plants. 

To prove these statements, it would bo advisablo to procure 
from two parts of a tank shut out from one another, on one of 
which the water lilies grow, and to analyse both when the 
improvement effected in the quality of the water by the aquatic 
plants can easily bo demonstrated. 

Mr. J. Duff, of the Forest Dopartmont, has appended the fol- 
lowing memoranda to the above 

Tho planting of water lilies would no doubt have the effect of 
preventing evaporation and purifying the water, and the follow- 
ing would ho the most suitable species to plant, viz . : — 

Hymphtm lutea , a North American species, is the quickest 
growing kind with which I am acquainted, and closely covers a 
large space of water with its leaves in a remarkably short poriod. 

Nymphcea alba , a British species, is also suitable for the pur- 
pose, and has much larger leaves than N. lutea , but it does not 
increase so readily, or cover so much space. Nuphar lutea , also 
a British species, suitable for planting in any part of the colony, 
and tho three species numod, are all 1 would recommend to plant, 
and seeds and plants of each could bo obtained from the Sydney 
Botanic Gardens. 

The plants should be in boxes containing at least a square 
yard of soil intermixed with well decomposed cow manure, and 
if the boxes are placed at a depth of not more than one foot 
under the surface of the water, the lilies will thrive better than 
if deeper immersed. 

The Royal Water lily ( Victoria regia') and the Queensland- 
Nelumbium epeciosum will not grow in tne open air in this col- 
ony, as the water in which they grow requires to be kept at 
an even temperature of 90° to 95°. Nympluva gigantea , the 
Queensland Water lily, will grow moderately well in the neigh- 
bourhood of Sydney, but it would not thrive in districts subjeot 
to sevore frosts. — Sydney Mail. 
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The Destruction or Birds op Beautiful Plumage. — A few 
months ago you kindly gave me the opportunity of saying 
something about the ruthless destruction of birds in New 
Guinea and the neighbouring islands. Owing to the partial 
annexation of New Guinea and the assurances I received that 
the trade in the plumage of boautiful birds was diminishing I 
let the subject drop for a while. In April, however, I went to 
an auction room, and, after looking at the bodies of hundreds of 
birds, ascertained that between December 1884, and April 
1885, there had been sold 6,828 birds of paradise, 4,974 fm- 

S jyan pheasants, 770 so-called Argus, 404,464 West Indian and 
razilian birds, and 356,389 East Indian birds of various kinds. 
Leaving the City, 1 went to another district, and there saw the 
birds being mounted for the milliners, upholsterers, and dealers 
in fancy articles. Pursuing the birds still further, I traoed the 
breast of a Lophophorus Impoyanus to a general servant’s Sun- 
day hat, and some humming birds and a kingfisher to a shop in 
a popular watoring-place, where cabinet photograph frames were 
adorned with *threo birds and a dead kitten. I was inclined to 
believe that, in spite of the numbers of birds sold, the demand 
for them was confined to people whose taste was gratified by a 
vulgar display of what had the appearance of costliness. Last 
week, however, I heard of an order being given by a young 
English lady for a dress to he trimmed with canaries. Fortu- 
nately, before tho order was carried out, she, being capricious, 
changed her mind, so only eight little birds were sacrificed to the 
prevailing craze for yollow. 

My object in bringing the slaughter of birds to your notice 
is not to endeavour to excite a feeling of pity for tnem from a 
yoophilic point of view, for one of our leading ornithologists 
tells me that the hearts of the ladies who listen to his pathetic 
appeals are quite hardened on such a point, but to endeavour to 
check the career of the money-grubbing wretch who, by means 
of his shooting scouts, lays bare the tropical forests of their 
cmefcst beauties, and who is akin to the miserable destroyer of 
plants, the mischievous name-cutting globe trotter, and the 
sordid speculator who would willingly chop up the garden of 
Eden into building lots and dispose of frontages to the Brook 
won. Is there no society willing to care for the beauty of the 
worm 7 If ancient monuments can be, thanks to the energetic 
Bit John Lubbock, protected from Stonehenge to Nikko, surely 
Borne plan can be devised for making a general work of aestruo- 
tion at least unfashionable. 

In these serious times, it may see 
mentality to ask the public to spare 
lovely nook or corner of tho world 
reality, it is to raise the tone of their 
and regard for what is beautiful am 
Muboravb .— The Times . 


m a piece of paltry senti- 
a bird, a flower, or even a 
from destruction, but, in 
minds by fostering a care 
i elevating.— Geoboe A. 
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A pobtnioht ago (May 23rd, p. 362) we called on Mr. Inspec- 
tor palmer to explain why he preferred good hardwood to stone 
or iron as an impediment to fire in a burning house. His ipae 
diwit goes for much, but his reasons would be still more con- 
vincing if they were shown to be well-founded. The question 
was worth raising, in order that the subject might be more fully 
investigated, and tho preference for hardwood established in 
pnblio opinion if justly entitled to it. 

Now, instead of Mr. Inspector Palmer, Mr. G. T. B. Cobbett 
takes up his parable, and stands forward (p. 385, l&Bt week) to 
justify the Inspector's opinion, and he certainly makes out a 
strong case on behalf of good hardwood, by referring to in- 
Stanoes of its saving value that came within his own experience 
and notification. Another correspondent (“ S. T.”) asserts that 
Iron rafters and girders, which are coming more and more into 
use for public buildings, by thoir expansion at a high rate of 
temperature, “may positively force out and throw down t^e 
walls.” 

It has been estimated that taking the average temperature 
between winter and summer (that is botween ice and hot sun- 
shine) at 70 degrees, and the distance between London and Edin- 
burgh at 400 miles, the metals of the railroad will be 338 yards 
longer in summer than in winter. Also it is found that iron 
expands lineally about r th for every additional degree of 
heat by Fahrenheit’s scale ; and when we consider the intoler- 
able temporaturo to which the iron pillars and girders of a burn- 
ing house may be raised, without even being red hot, it will at 
once be understood that no fireman ought to venture within its 
walls when the fiames had once got a firm hold of it, nor till 
long after it has had time to cool down.— lumber Trades Journal . 

Sicily.— Let us look at Sicily, once the great grain reservoir 
for Rome. Since the island of plenty was despoiled of its for- 
ests, it gradually lost its fertility and tho mildness of its climate. 
The ruins of proud and opulent Syracuse lay in a desert, covered 
by sand, which the hot sirocco carried over the Mediterranean 
Sea from Africa. A few isolated, well-watered, and carefully 
cultivated districts of very limited extension, is all that is left 
to remind the tourist of the by-gone glory of Sicily.— Roths. 
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FOREST ORGANIZATION FOR BEGINNERS. 

0 (Continued from page 14). 

6ECTION III— ASSESSMENT— (continued). 

Determination of the contents of groups. — (continued). 

II. — Br means of Sizb-Cl asses and Height-Classes. 

Although the accurate determination of heights is not nearly 
as important as accuracy in the measurement of diameters, still, 
it may occur in seodling-forests that groups are so irregular 
that one height-class will not suffice. Henoe the necessity of 
sometimes having moro than one. 

The method, just described, in which test-trees are cut for 
each major-class, certainly does tacitly assume that separate 
heights are required for each major-class, but it also takes for 
grant od that the heights of trees in each class are proportionate 
to their diameters, and that the form-coefficients of all trees of 
the same diameter are practically the same. But in very irre- 
gular forests, such as stored coppice or 1 primitive * forests, and 
also in those in which the station is very variable, such as may be 
the case when a gronp is partly situated in a sheltered and rich 
basin, and partly on an exposed hill-slope — in such instances, 
the heights and form-coefficients of treeB of the same diameter 
may vary very considerably, so much so ind^d that it may be 
expedient to adopt the following method in wmch each tree is 
pnt into a certain height-class when its diameter is measured. 

8 purpose, the assessor, when the diameter of a tree is 
called out, hikes a rapid glance* at it, estimates its height-class 
by eye, and enters it accordingly in the field-book. Before 
commencing, he will have to decide how many height-classes 
are desirable. This will depend on the degree of accuracy re- 
quired, and of the irregularity of the group ; but the work of 

H 
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estimating heights rapidly is fatiguing and confnsing, and throe, 
or at most four, classes arc as many as can be managed. Any 
how it will generally suffice if the classes proceed by differences 
of 10, or even 15* feet : for example, all trees 75 — 85 feet 
(average 80) might be classed together, and, again, all those 
85—95 (average 90 feet), and so on. The assessor should prac- 
tise judging the heights of trees of different classes, ana not 
commence work until bo finds he can tell the class of any tree 
pretty accurately. 

The form of field-l>ook given at p. 7, would have to be 
altered to the following, supposing thore were two height- 
classes, and two species : — 



In tliis example, 23 teak trees would have, for the purpose of 
calculating the contents of the group, a height of 35—45 feet 
(average 40) for the diameter-class 6 inches, and 12 would have 
a height of 45—55 feet (average 50). 

The contents for each class would then be calculated by one 
of the methods described at p. 8, et teq. 

When the irregularity of a group is owing to differences of 
station, it will generally be found that a stretch of tolerably 
uniform forest succeeds another also tolerably uniform after its 
manner, or the one is merged imperceptibly in the other, as 
may be the oase on hill-slopes when groups often fall off prettr 
uniformly without any sharp lines of demarcation. In such 
cases it will generally suffice to divide a group by imaginary 
lines separating approximately the different classes of forest, 
and to calculate the contents of each one, as if it were a group 
apart, without height-classes, by means of one or other of the 
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methods already described. For instance, on a slope, where it 
is decided ' to have two sub-groups in a group gradually falling 
off from the higher-lying to the lower-lying ground, It might be 
divided by a horizontal lino into two strips, each representing a 
sub-group : the test-trees should then bo taken from a spot near 
the centre-line of each strip, so as to obtain trees of average 
form. The contents of the group would of course consist of the 
sum of the contents of each sub-group. 

III. — Determination of the contents of groups by means 

OF FORM-COEFFICIENTS, WITHOUT FELLINGS. 

At p. 8, the form-coefficient of a tree was explained, and 
found to be represented by the fraction in which c repre- 
sents the cubic contents of the tree, a its basal area at 4£ feet 
from the ground, and h its height. It is the fraction which, 
when multiplied by the basal area and height of a tree, gives its 
cubic contents. If, now, wo know that a certain tree has the 
same form as one whose coefficient we have already obtained 
by means of a felling, all that would be necessary, in order to 
find its cubic contents, would bo to measure its height with 
a hypsonieter, and its diameter at feet from the ground. 
If, for example, the coefficient of a tree is known to be *50 ; 
its diameter, at 4£ feet, 2 feet ; and its height is found by 
the hypsometer to bo 40 feet ; its cubic contents would 1)6 
*5 x 40 x 4 x *7854 = 61*8 cubic feet, the basal area of a tree 
being equal to the square of the diameter multiplied by -7854. 

The object, however, which is to be sought in the present 
case is not the coefficient of each single tree, but the average 
coefficient of a number of trees of about the same form and 
height. And this is what is to be aimed at in the construction 
of tables, which should show the avorago coefficients for groups 
of various heights growing under average conditions. 

By employing coefficients in this manner, all fellings are 
avoided, and, as it is frequently inconvenient to have to fell test- 
trees, it is a method often employed for fairly regular and fairly 
well-stockod groups. For many years past, experiments on a 
large scale have been systematically carried out under the 
ausmoes of the German Society for the advancement of forestry, 
wnaa view to the construction of tables showing the average 
coefficients for groups of oertain heights and average density, 
ana tno. results obtained by moans of those which have been 
a ready issued have been shown to be as satisfactory, when used 
n er the conditions assumed, as perhaps any other method for 
e rmming the contents of groups. The heights of groups are 
taken, instead of their ages, as a standard of comparison, be- 
* . been found that the form depends much more on 

ig t than on age ; and well-stocked groups of average density 
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are chosen because, of course, such groups under the conditions 
assumed are most numerous. Tables of this kind would not, 
therefore, answer in the case of very dense groups, and still, less 
for very open groups. For this reason, tables are sometimes 
constructed which give the coefficients for groups of various 
densities and quality. Konig, for instance, gives the following 
table for Scots' pine. He gives five classes — (1), For sickly 
trees growing up crowdedly in poor stations ; (2), For tolerably 
dense groups in good condition ; (3), For more open groups of 
trees with good crowns, and long full boles ; (4), For open 
groups ; trees with fuller crowns, more spreading, and more 
thickly branched. The heights are given in Prussian feet, 
which are smaller than English feet, but, as tho table is merely 

f lven by way of illustration, and as it is of no value for Indian 
oresters, even supposing it to be a reliable one, which is pro- 
bably not the case, it does not seem necessary to reduce the 
figures to English measure. 


Table of Coefficients of Form for Scots' Pine and Larch , exclusive of 
branches (Konig). 


Height 
of Tree. 

I. 

II. 

III. 

IV. 

10 

0-491 

0-531 

0*590 

0*666 

20 

0*486 

0 526 

0-584 


30 

0-481 

0521 

0-579 

0*653 

40 

0-476 

0-516 

0-573 

0*646 

50 

0-471 

0511 

0-567 


60 

0*467 

0-507 

0-562 

■ 

70 

0*463 

0-503 

0*557 

0-627 

80 

0*458 

0*498 

0*552 

0*620 

90 

0-453 

0-493 

0*546 


100 

0*449 

0-489 

0 541 

0*607 

no 

0*445 

0-485 

0 530 

0-600 

120 

0440 



0*594 

130 

0-435 

0-475 

0*525 

0*587 

140 

0*430 

0 470 

0*520 

0*580 


It is scarcely necessary to observe that tables of coefficients, 
which represent the averages of a large number of trees, cannot 
be employed with advantage for estimating the cubic contents 
of one or two trees only. To got good results, it is necessary 
that the investigation should be extended to a considerable 
number, say not less than a hundred. 

The construction of tables on this principle is simple enough. 
Fairly well stocked groups of various heights and medium 
quality are selected, and the basal areas at feot from the 
ground of each ono determined. Each group is then felled : 











FOBKIT OROAinXAtlOH FOR BBOUTMIBI. 


53 


the lengths of all trees comprised in it are measured to the out- 
termost branches, and added np : and their onbic contents are 
calculated, and added np. The average coefficient (f) will then 
be represented by a fraotion which has for its numerator the con- 
tents of the group (c\ and for its denominator, the sum of the 
heights of all trees (L) multiplied by the sum of their basal areaB 
at 4£ feet from the ground (A). The formula for this operation 
would, therefore, be 

J AxL 

It is usual to calculate two coefficients, one for the whole tree, 
including branches (tree-coefficient), and one for the timber 
only (timber-coefficient), which should generally include all 
wood useful for anything except firewood, or all wood up to a 
cortain diameter. In this way, Kunze determined the timber- 
and tree-coefficients of 4,638 Scots’ Pines of various ages and 
medium quality, growing under average conditions, and the 
results of his investigations are given below for the sake of 
illustration. 


Height of 
tree, 
meters. 

Timber- 

coefficient. 

Treo- 

coefficicnt 

Height of 
tree, 
meters. 

TimbeT- 

coeffleient 

Tree- 

coefficient 

5 

"07 

•94 

fl 

■M 

"56 

6 

•13 

•85 



•54 

7 

•19 

•79 

18 

•47 

•53 

8 

•25 

•74 

19 

•47 

•53 

9 

•31 

•69 

20 

•46 

•52 

10 

*37 

*66 

21 

*46 

•51 

11 

•41 

*64 

22 

•46 

•51 

12 

•45 

•62 

23 

•46 

•51 

13 

•47 

*60 

24 

•46 

•50 

14 

•48 

•58 

25 

•45 

•50 

15 

•48 

•57 

26 

•45 

"50 




27 

*45 

•50 




28 

•45 

•49 




29 

•45 

•49 




SO 

•44 

•49 


To use tables of this kind for calculating the contents of a 
group, it is necessary to determine — (1), the basal areas of all 
tne trees 0 f tho group, and (2), its average height. 

Ifa® sum of basal areas, A , will then be equal to 

n i a i + n t °i + & c - (*«e p. 8), 
re P re8en ^ the number of stems of diameter- 
areas * ’ an ^ 019 a *’ corres P° nc ling average basal 
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If the croup is a mixed one, separate estimates must naturally 
be made for each species. 

The mean height may be determined either (a) for each major- 
class, or (6) one average is taken for the whole group. In 
either case, the average diameter of a tree of any class at feet 
from the ground is calculated from the sum of basal areas by 
the method explained at page 8, and the heights of a few 
trees of the average diameter thus obtained are measured for 
each major-class, it* there is more than one class, by means of the 
hypsometer. The moan of these measurements for any major- 
class will of course give tho average height of such class. 

Sometimes, the mean height is determined by simply mea- 
suring a few trees of apparently average height without refer- 
ence to tho average basal area of one tree, but as tho basal areas 
of all trees must in any case bo worked out, the time saved is 
not likely to make up for the loss of accuracy. 

Several methods for determining average heights far more 
elaborate than tho above are frequently recommended, but node 
appear to bo as accurate nor as practical as the one here recom- 
mended. 

The cubic contents of a group comprising trees of tho dimen- 
sions shown below, would be found in the following manner : — 

Taking, first, one height-class for the whole group, consisting 
of— 


100 trees of 10 inches diameter ; with, therefore, basal area each of ‘545 sq. ft. 
200 „ 101 „ „ „ -001 „ 

260 », 1 1 ii it ii *0G0 „ 

180 „ 11 i „ „ „ *721 „ 

200 „ 12 ,, H ,, *785 „ 

140 „ 121 „ „ „ *862 „ 

130 „ 13 ,, „ „ 022 „ 


The diameter-classes, it will bo seen, proceod by differences of 
half an inch. 

The sum of basal areas will be 


100 X *545 + 200 x *601 + 250 x *6G0 + 180 x -721 + 200 
X '785 + 140 x *852 + 130 X '922 = 865-G2 square feet. 

The number of trees is 1200. Therefore, the average basal 
area of a tree is 865*02 — 1200 = '721 square feet, which cor- 
responds to a diameter of 1 1 ‘5 inches. 

Let us now suppose that 20 trees of 1 1*5 inches’ diameter are 
measured and found to have an average height of 50 feet, and 
that the table gives the tree-coefficient for this height as *60. 
The cubic contents would then be 

8G5'G2 x 50 x *60 == 25,9G9 cubic feet. 

Taking, now, two height-classes, the one comprising all trees 
of 10 to 11J inches in diameter, the other of all those which are 
12 to 13 inches in diameter, there would be for the former u 
sum of basal areas 
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100 x *545 + 200 X *601 + 250 x -660 + 180 X -721 
rs 469*48 square feet. 

The number of trees is 

100 + 200 + 250 + 180 = 780. 

Therefore, the average basal area of a tree of this class is 
469*48 -j- 730 = *643 square feet, which corresponds to a dia- 
meter of 11 inches. 

Supposing that fifteen trees of 11 inches diameter are found 
to give an average height of 45 feet, and that the tableB show 
for this height a tree-coefficient '62, the cubic contents of the 
whole class would be 

469-48 X 45 x*62 = 18,099 cubic feet 

The contents of the second height-class would be calculated in 
the same manner, as follows : — 

A = 200 X *785 + 140 X *852 + 130 x *922 = 896*14 square feet. 

The number of trees is 

200 + 140 + 130 = 470. 

Therefore, the basal area of one tree averages 396*14 -r 470 
= *843 square feet, which corresponds to a diameter of 12*5 
inches. Supposing that ten trees of this diameter are selected 
and found to nave an average height of 55 feet, and that the 
tables give u troe-coefficient *58 for this height, the cubic contents 
of the class would bo 

396 14 x 55 x *58 = 12,687 cubic feet. 

Consequently, the contents of the whole group would be 
13,099 + 12,637 = 25,736 cubic feet. 

13. — Methods of estimating the contents of groups involv- 
ing THE DIAMETER-MEASUREMENTS OF ONLY A PORTION OF* 
THE TREES. 

IV.— By means op Test-Plots. 

By this method, only a portion of the trees in a group are 
measured, the contents of the remainder being deduced from the 
result. Any motbod employed in estimating the contents of 
whole groups may naturally he employed in calculating the con- 
tents of test-plots. 

The object of employing test-plots only, is of course to Bave 
time and expense. It is a method which is very often employed 
in this country, even for very irregular exploitable groups, be- 
cause Indian forests are generally very extensive and of small 
value when compared with the area they take up : the staff of 
officers is also generally too small to employ more exact methods. 

In choosing a test-plot, care must be taken to select a piece 
of forest which is representative of the whole group. On hill-* 
sides, for instance, it would generally not do to take the lowest- 
lying portion, nor the highest ; the estimate would probably be 
too high in one case, and too low in the other : the test-area should 
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be taken somewhere between the two extremes. A good plan, 
especially for largo groups of irregular forest, in which average 
portions are very difficult to select, is to divide the whole into 
sub-groups in tne manner described in the last sub-section, 
treating them separately, and having a test-plot for each one. 

An elongated rectangular strip is the best shape for a plot, 
as that form is generally most likely to enclose an average 
section of forest, if the latter is at all irregular. 

As a rule, not Iosb than three-quarters of an acre should be 
taken as a test-plot. The rectangles can be quickly set off by 
means of a cross- staff, but the marking-off of plots is a slower 
process, owing to obstruction by trees, than might be supposed, 
and it will often be possible to estimate a whole group of known 
area as quickly as a plot of half its size, which has to be marked 
out. As regards the maximum limit of size, that cannot be fixed 
before hand ; it must depend on the degree of irregularity and 
the size of the group, but probably, it will seldom be Found neces- 
sary to exceed four or five acres. 

There are two ways of estimating the contents of groups by 
means of test-plots. By the one. the area of the group and the 
test-plot must be known ; by the other, these data are not required. 

By the former, the cubic contents of the test-plot and its area 
being known, the cubic contents of the whole group will be 
found by the proportion c' ; c ! ! fl' ! a. 

When c'= contents of the whole group. 
c = that of the plot. 
a'= area of tho whole group. 
a = area of the plot. 

Consequently 

# a' x c 

c = . 

a 

By the other method, all trees in the group are counted ; a 
testeplot is then selected in a suitable part of the group, and the 
trees on it are measured as well as counted. Then, if 
n = number of trees on the test-plot, 
n'= number of trees in the group, 
c = the cubic contents of the trees on the test-plot, 
c = the cubio contents of the whole group, 
the contents of the whole group would be found by the pro- 
portion c* l o 1 1 ri • n. 

From which wo got 

_ c x »' 

C =s 

n 

No doubt this method is more likely to give accurate results 
than the former ; unfortunately it is also much more trouble- 
some to carry out, as all trees in the group have to be counted. 
But if all trees are to be counted, it would not take very much 
longer time to measure them as well, whereby still better results 
might be expected. 

(To be continued ). 
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CONTINUED GROWTH OF PINE LEAVES. 

In 1877 Messrs. Fliohe and Grandeau, Professors at the Nancy 
Forest School, published in the 11th Volume of the u Annales 
de Ohimie et Physique” (5th series,) an important paper on 
the changes which take place in the leaves of the Austrian Pine, 
Pinas Laricio var . austriaca . Their experiments were made 
in 1875, and in May, when the leaf buds of that year were not 
yet developed, the leaves of the preceding years measured as 
follows : — 


Leaves of J 874, length 70 m. m. 
„ 1878, „ 85 „ 

» 1872, „ 90 „ 


thus showing a successive increase in length. This, it is true, 
might have been apparent and might have been caused by an 
exceptionally favorable season in 1872, a less favorable season in 
1878, and a still less favorablo one in 1874. As a matter of 
fact 1875 must have been more favorable than 1874, for the 
leaves of that year (1875), which in June had attained 38 — 53 
m. in., were in September 74—78 m. m. long. They were 
taken from the same tree. More detailed observation published 
lately by Gregor Kraus, u German Botanist, which will be 
noted further on, shows conclusively that the leaves of pines 
continue to grow after the close of the first year, and do not 
attain theii full size until the second, and in some cases until 
the third year. 

The great value of the experiments made by the two Profes- 
sors of the Nancy Forest School, consists in this, that they show 
the successive changes which take place in the chemical con- 
stitution of the leaves of this pine from their first development 
to the end ol their life. It is not possible in this place to do 
more, than to advert to the main features of the results estab- 
lished by these researches, which may briefly bo summed up as 
follows : — 

Pirst. Older leaves are richer in solid matter. The percent- 
ages in weight of water, and other volatile substances in the 
leaves of different ages examined in 1875 were as follows : — 

Leaves formed in- 


1875 contained in June 1875 70*6, in October 57*6 per cent. 
1874 .. „ 58 „ 69 * 

igj " - “ " 58 

1872 » >f 51 „ 44 




like four year old leaves of 1871 in May contained 40 per cent. 
° f SIT ^ substances before they dropped. 

are poorer in nitrogenous substances. 
i Atm.— Older leaves contain a larger proportion of ash. as 
may he seen from the following figures 
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Leaves formed in — 

1875 contained in Jane 1875 1 C, ia October 1*9 percent, of Mb. 
1874 „ „ 1*8 ,, 2*8 » >j 

1878 „ „ 8 „ 8-3 

1872 „ „ 82 „ 4*7 „ „ 

The four year old leaves of 1871, examined in May 1875, before 
they dropped, contained 4*6 per cent, of ash. 

Fourth . — Those constituents of the ash which are the com- 


Fourth. — Those constituents of the ash which are the com- 
panions of nitrogenous substances in plants, vis,, phosphoric 
acid, sulphuric acid and potash, form a smaller proportion of 
the ash in old leaves. Thus the ash of tho leaves examined 
gave the following percentage of phosphoric acid : — 

The ash of leaves formed in — 

1875 contained in June 1875 28, in October 14 per cent. 

1874 „ „ „ 11, „ 13 „ 

1878 ,, „ ,, 9, „ 10 „ 

1872 ,, ,, ,, 9, „ 10 ,, 

The ashes of four yoar old loaves of 1871, oxamined in May 
1875, before they fell, contained 6 per cent, of phosphoric acid. 

Fifth. — Lime is the chief of the constituents of the ash, which 
shows an increase in older leaves, as may be seen from tho fol- 
lowing figures : — 

The aBh of leaves formed in — 

1875 contained in June 1875 15, in October 45 per cent, of lime. 


1874 


» 

ii 55, 


57 

1878 

» 

t> 

,, 64 , 

ft 

62 

1872 

»» 


.. 63 , 

ft 

70 


and the ash of leaves four year old of 1871, examined in May 
1875, before they dropped, contained 69 per cent, of lime. 

Similar results have been obtained by Coven winder with the 
leaves of Prunus Laurocerams , tho common evergreen Cherry 
Laurel, llis experiments were reported to the “ Acaddmie des 
sciences” of Paris in February 1878, and an extract was in- 
serted in the “ Revue des eaux et Forte ” of 1878 (page 161). 
Young leaves were found to contain 32 per cent, of nitrogenous 
substances, while old leaves, probably more than a year old, 
contained only 11 per cent. And of the mineral substances 
phosphoric acid formed 1*7 per cent, in the new, and only 0*3 
per cent, in the old leaves, while lime was more plentiful in the 
old than in the young leaves. 

From these experiments and from others, which have given 
similar results, the conclusion may be drawn, that leaves of ever- 
green trees have different functions during different periods of 
their existenoe. Leaves just formed, of aU trees, evergreen as 
well as deciduous, have their walled cells, which are full of nitro- 
genous substances, and they absorb oxygen and emit carbonic acid 
in the same manner as seeds during the process of germination. 
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Later on, during the remainder of the first and daring subse- 
quent years, their ohief function is to carry on the prooess of 
assimilation, they absorb carbonic acid from the atmosphere 
and emit oxygen, until at last towards the end of their life, the 
process of assimilation seems to slacken, and they seem thus to 
some extent to serve as store houses for substances which are 
no longer needed in the living tree. 

The researches lately published by Gregor Kraus* are limited 
to the continued growth in length of the leaves of evergreen 
trees. The result as stated by him is, that the leaves of ever- 
green Dicotyledoneous trees, such as Quercus Ilea and Suber, 
Rosmann us, Buxus, Myrtus , Ligustrurn japonicum , Eucalyptus 
and others, attain their full size during the first year of their 
existence, and that this is also the case with the Bpecies of 
Cedms, Aides , Tsuga, Picea and other Conifers, save the Pines. 
Mathieu was aware of this, when writing his excellent u Flore 
Foresticre.” In the third edition of 1877, page 440, the subject 
i u mentioned in the following words : — “ Les feuilles des Ooni- 
ftres s’accroissent fr&juenunent pendant tonte la dur<$e de leur 
persistence, de sorte qu’elles sont d’autant plus longues, qu’elles 
sont plus agees.” Gregor Kraus has now further established 
this remarkable fact by a series of accurate measurements for 
a number ot species, of which the following may be quoted as 
instances : — 


Section Pinaster (2 leaves in a sheath). 



Length in m.m. qf leaves. 


1 year 

2 years 

8 years 


old. 

old. 

old. 

l, 

45 

49 

52 

terminal shoot, 

75 

94 

85 

side shoot, 

70 

81 

81 

... 

135 

160 



ISO 

165 

... 

... 

60 

88—90 

120 

i 

82 

120—125 

145 


85 

120 

180 


Pinus Laricio , old tree, 

„ young plant, 

Pinna Pinaster, f> 

Pmus Pmea , terminal shoot, 

» side branch, 

Section Toeda (3 leaves in a sheath). 

Pinua insignia, Dough, ... 80—86 105—110 120 

Pmus canarieneiBj ... 184 162 

Section Cembra (5 leaves in a sheath). 

Pint* Strobus, ... 70 g 6 

Exceptions are, however, not wanting ; thus when younc 
weakly plants get stronger, the leaves of previous years are 
than those formed after the plant had become more 


Botuiache Mittheilangen von Gregor Kraus, Halle 1885* 
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vigorous. Again, leaves formed in exceptionally favorable sea- 
sons are longer than leaves formed in ordinary years. 

Professor Kraus furnishes direct proof of the continued in- 
crease of leaves by a series of observations, which show the 
growth of leaves, one and two years old, during the season. 
Of this it will suffice to quote the following made in 1878 on 
a tree of Pinus Pallasiana , 1 5 — 20 years old. 


Date of 
observation. 

May 9th f 

„ 28th, 

June 18th, 
• * 


Leaves of the 
curront year. 

ii-5 

87*0 


1 year old. 

142 2 

143 3 
1484 


2 yean old. 

167*9 

168*7 

169*3 


Measurements of cells made by Professor Kraus in one and two 
year old leaves of Pinus Laricio and Pinus uncincUa , Bhow that 
the increase in length here described takes place chiefly in the 
basal part of the leaf, which is included in the sheath. 

It would ho a matter of considerable interest, to examine the 
Indian Pines and to ascertain, whether they show a continued 
growth, like the species here namod, as well as to examine the 
changes which take place in the chemical constitution of their 
leaves during their existence. It would also be interesting, 
to ascertain whether no other evergreen trees in India show a 
continued growth of their leaves. The hope that some of my 
friends and former colleagues in Indiu may find leisure and op- 
portunities for making these researches, has induced me to bring 
forward the subject in the “ Indian Forester.” 


Bonn : \ 

January , 1886 . J 


D. Brandis. 


LIGHT GRAZING IN RESERVES. 

The experiences of “ A. J. C.” as related at page 560 of the 
December Number of the “ Forester ” would appear to have been 
gathered in tropical forests, such as those in Assam or Oudh, 
bad be Been as many of the plains forests of the Panjab he would 
not, I am sure, bo readily give his opinion in favor of grazing, 
however “ light ” in the reserves. In tropical forests it may 
do little barm, nay even some good, but there can be no doubt 
that it is simply destructive in every way in such plains forests 
as the Rakhs of the Panjab, though perhaps he may say it is a 
misnomer to call them “ forests at all 1 This, however, does 
not effect the general question on which, I for one, have a strong 
opinion that, unless absolutely necessary for the wants of’the 
villagers, no grazing of any kind should be allowed in reserves. 
There may be increased danger from fire by keeping out grazing 
rigidly, but in time as the trees grow up the grass will die down, 
under their shade, or be so small and thin that very little dam- 
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i ge can happen even should a fire oonstune it. So many 
dang ers follow in the wake of grazing, that it is far better to 
keep it out altogether. As for what is termed “ light grazing 
I do not believe in it at all, because with the small establishment 
available, it must sooner or later beoome heavy to the last degree. 
I will now take the arguments of “ A. J: C.” in order, and say 
what my experience nas taught me with reference to each of 
the points raised : — 

(1) . I cannot agree with this, I have seen the contrary in 

sdl forests, and in the Paniab Rakhs it is most deci- 
dedly not the case ; there, the stricter the reservation 
the better the reproduction. In short I do not be- 
lieve that anything absolutely prevents germination, 
though with long grass there may be less of it, still 
this is quite sufficient to re-stock a blank area, in time. 

(2) . Nor can I agree with this, my experience is that cows 

and bullocks make no distinction between a young 
seedling and a blade of grass. Of course if the grass 
is say h to 20 feet high there will ho very little ger- 
mination, but then cows and bullocks will hardly eat 
„ down grass of such dimensions. 

(fi). This is true no doubt, in such “ open glades ” there is 
very little natural reproduction, and these must be 
re-stocked artificially, but does “ A. J. C.” mean us to 
understand that natural reproduction in these places 
will as a matter of course follow light grazing ? 

(4) . We have no actual data to prove this, at present it is a 

mere statement that “ one fire in a protected forest, 
causes more injury than a very long period of light 
grazing for my part I would prefer to run the 
risk of fire than have grazing of any kind. 

(5) . How can it be said that “all this valuable grass is 

wasted and destroyed each year” if fires are kept 
out it is not destroyed, and if it simply dies down, 
it is not wa&ted as the soil is enriched by it. If it 
is of use to the villagers, then they might be allowed 
to cut and carry away as much as they want, as is 
dono in hill forests. 

(6) . The revenue lost by prohibition of grazing is generally 

counterbalanced by the good accruing to the forest 
growth. 

(7) . If there is hardship inflicted on the neighbouring people 

by closing to grazing, then, either when the forest 
was reserved an insufficient area was Bet aside for 
them, or they have bred more cattle, and it has thus 
become insufficient ; the first can be remedied by us, 
wad the second by the villagers themselves ; it must 
be borne in mind that the more grazing ground they 
can get the more oattle will they breed, and after a 
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few years of so-called light grazing, it will be found 
practically impossible to re-close the forest, for not 
only will the villagers claim a right to graze as before, 
but they will insist upon it to keep their cattle, now 
largely increased in numbers, from starvation. Peti- 
tions will go to Government, and the end of it will 
be that we shall have to give a right made possible 
by our own folly. It is of no use to say that they 
can be made fully to understand in the first instance 
that we are at liberty to turn them out whenever we 
like, they will fully agree to this at first, simply to be 
allowed to graze, but when the time comes, they will 
akk “ where are we to go now.” I have actually 
experienced this ; for only two years, I allowed graz- 
ing in a reserxo, and as it was necessary to begin 
planting operations I gave the villagers notice to 
quit, explaining that when 1 gave them permission 
it was only for a short timo as they know. This thffy 
readily admit, but simply say “ Yes, we know it was 
only till you required to plant, but we cannot live 
unless wo are allowed to go on grazing,” and so on, 
over and over ugain with “ damnable iteration ” till, 
I for one am fully determined never again to be led 
into such a position. 

(8). I do not see that one pie of fire expenditure would be 
saved, what would be less expended on cutting lines, 
&c., would he compensated by the necessity for in- 
croasod vigilance on our part both to prevent fire 
inside the reserve and to ensure that the “light 
grazing ” did not become too heavy to be borne. 

J. C. McD. 


LIGHT GRAZING. 

I was very glad to see in your last Number a letter on the 
interesting subject of “ Light Grazing.” 

Your correspondent is an ardent advocate of it, and appa- 
rently wishes to introduce it in the forests under his charge in 
opposition to his Conservator’s wishes, for surely nothing else 
could make him wish to have Conservators bound down on 
professional matters by a G. 0. Each forest differs from its 
neighbour, and the question of how much grazing may be 
allowed must be settled in detail after we have gained the 
requisite knowledge by actual experiments carried out accord- 
ing to a definite plan, and the sooner these are set on foot the 
better. What is wanted is to fence off a series of 50-acre blocks 
in the forest, und put five cows in one, ten in another, fifteen in 
another, Ac., Ac., and carefully watch the result, and at the end 
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of 5— 10 years we shall know what amount of grazing may be 
allowed in that particular class of forest. Of the eight argu- 
ments brought forward by “ A. J. C.” those which bear upon 
the point at issue have not yet been proved, and some of them 
I think are not capable of proof. 

Nothing but heavy grazing keeps down the grass, and the 
effect of light grazing in every case that I have observed is to 
keep down the grass in certain parts while it grows just as tall 
as ever in other parts. The cattle huve to be kept together to 
prevent their straying or their being carried off by tigers, and 
the net result of u light grazing ” in the forests that I know 
is that one part m heavily grazod over and the rest left alone. 

W ith regard to argument (3) it is well known* that a con- 
siderable area of our forests was at no very remote period under 
permanent cultivation, and it is not probable that the former 
inhabitants when leaving those parts took the trouble to plant 
them up tor the benefit of a future generation. 

• I have ne\er yet seen a definition of “light grazing,” and 
should he very glad to see one, by a competent authority, in 
your pages. We know that heavy grazing means admitting 
sufficient cattle to eat up the whole of the available grass, and 
that this generally results in the destruction of all seedlings that 
happen to he on the ground at that time. 4< A. J. C.” seems to 
ha\e jumped at the conclusion that with light grazing all the 
grass will ho eaten and all the seedlings left. But judging from 
what we know the more probable resnlt would be the removal 
of one-half of the grass and one- half of the seedlings, leaving 
sufficient grass to kill the remaining seedlings if itnanpens to 
catch fire. 

“ Konda Dora.” 


NOTE ON CONES OF PIN US LONGIFOLIA, &c. * 

Therb is now no doubt that the seed of this species takes about 
two years to ripen. I say “ about,” as from the persistent nature 
ot the cone which remains on the tree long after the seeds have 
ZmS ^ difficult to sav when they are ripe. The following 
have established, viz., that the cone first appears in 
February or March ; that twelve months after it is sulfa sm all 
KS* c0n f a ^°“ t °" e , inoh lon g 5 ‘he ripe seed /alls in July, 
or lwst Stained by picking the cones in February 

WaTT 1 k^ 16 T® 8 are Portent for a very long time, for I 

havo seen th em of four agea on one ^ fir / the 

° ne 7 0a k old ' a r »P« «one, fourth an empty 
persistent old cone The male flower appears I think M 

Lw^ndf«^ e i poU f l faUs ? M 5 rch> ^ deodar, male 

from ’ ? d J® male cones are found on the same stem. I gather 
my observations that deodar takes 11 months, lr.il lg 
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months, tos (A. Smithiana) 8 months rai {A. Webbiana) 8 
months, chil 24 to 27 months to ripen the seed, but should be 
glad if any of your readers can verify this from what they have 
observed. 

J. C. MoD. 

12th January , 1886, 


WOOD FOR DOG-CART SHAFTS. 

Messrs. Dykes and Co., Coach builders, Calcutta, have applied 
to us for information as to any timber which could replace 
lancewood for dog-cart shafts. 

They hold the opinion that Sundri ( Heritiera llttoralia ) is the 
only Indian timber which approaches lancewood in its qualities. 

It is possible that Dhamin ( Grewia vestita ) from Northern 
India, or Bola ( Morus laevigata) a beautifully grained wood, al- 
most exclusively used for paddles and oars in Assam, would serve 
the purpose, and if Messrs. Dykes and Co. could procure speci- 
mens of the latter from the Conservator of Forests, Assam, and 
would inform us of the results, it would be very useful. 

Dhamin timber is well known, being used forkahurs’ carrying- 
poles as well as shafts, and wo will supply Messrs. Dykes and Co. 
with some specimens. Male bamboos are also largely used as 
shafts in North-West India. We hope that some of our readers 
will give further information on this subject in our pages. 


WOOD FOR CIGAR BOXES. 

Mr. Sutherland, care of Messrs. Murray and Co., Meerut, has 
l>een enquiring for a good wood for cigar boxes resembling 
Spanish cedar, of which he says that a considerable quantity 
could be used in trade. 

We can only suggest Tun , Nim or Bokain from Northern 
India, but as some wood from other provinces might be pre- 
ferable, we hope that the matter will receive the attention of our 
readers. 



. Reviews. 


THE ASSAM FOREST REPORT FOR 1884-85. 

The leading feature in the forest history of Assam during 
1884-85 is the financial deficit in the working of the depart- 
ment. The Conservator attributes this deficit to the depressed 
strti-e of the Calcutta timber market, but as he appears to base 
his opinion solely on the fact that the number of trees sold in 
the sAl forests was less than in preceding years, and ire have 
not heard elsewhere that there was any unusual want of activity 
in the timber trade in Eastern Bengal, we may be permitted to 
ouestion tho accuracy of his conclusion. It is more probable 
that s&l forests near tbe market contain no more saleable treeB ; 
and this agrees with the statement in para. 27 of tbe report that 
the pushing on of the road to make tne Dhambu forest accessi- 
ble is urgently required in order to keep up the forest receipts. 
The exhaustions of all the sdl forests in the Garo hills ana in 
the Goalpara and Kamrup districts is indeed inevitable if the 
present system of management is continued much longer. 

They are the only forests in Assam for the produce of which 
there is a ready sale, and the Assam Government insists on the 
b orest Department paying its own way. It is notorious that 
these forests were in a bad state from irregular and excessive 
fellings when the F orest Department took them over, and as it 
is stated in the report that no working plans have as yet been 
prepared, it may Be inferred that nothing has been done to re- 
^ U Jp rlze or c ^ lec ^ filings since then. 

The report though shorter than in preceding years, is still very 
nrnch longer than is necessary to describe the comparatively 

S-f of ™ rk done - ™* e area of the r «»erved forests, 
which number 78, was increased by nearly 17 eduare miles, 

this °.™ "*“{!* at 2,342 8< F lre ^oe greater part of 

revenue^ towever > mere V uninhabited waste yielding no 

f 4 °, add> t ion 40 ^e area finally reserved, 255 square miles of 
6 P'°P 09ed <^ reserves during the year. Host of the 
Wtfi of which is m 

milss’oftbL. ^ the bomldai 7 marks repaired, and 218 
miles of these boundaries were surveyed departmental^. From 
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the 'description given qf this work it is not clear whether linear 
boundary or regular topographical surveys were made. The 
Conservator hopes shortly to organize a working plan branch to 
prepare plans for the working of the sdl forests already alluded 
to. Some ingenuity is shown in connecting this subject with a 
discourse on the climate. It is, however, satisfactory to learn 
that the forests of Assam are so unhealthy that they are not 
likely to be cleared, at least for many generations to come, to 
such an extent as to cause the drying up of the rivers ; though 
how the clearing of the forests would prevent the super-abund- 
ant moisture bemg deposited, as the monsoon rain clouds aro 
driven up the mountains bordering Assam to the cooler regions 
above, is not explained. 

Fire protection was exceptionally successful ; out of 210 
square miles attempted only 11 square miles were burned. The 
cost of this protection was, however, Rs. 52 per square mile, 
which, considering that the Assam forests are in large compact 
blocks partially surrounded and divided by evergreen for&st, 
and the fire season only lasts a few months, is exceeding- 
ly high. The rubber plantations were extended by 146 acres. 
The area of these plantations, which have cost Rs. 85,929, is now 
1,168 acres. It is impossible as yet to foresee the result of these 
most interesting experiments in the artificial cultivation of the 
India rubber tree, and we are glad to observe that the collec- 
tion of information on the result of tapping the indigenous trees 
in the Charduar forest is being continued. The only work of 
forest engineering worthy of special notice was the extension 
of a cart road from the plains to the Dhambu sal forest, which 
is situated in the Garo hills at an elevation of 1,000 feet. This 
appears to have been successfully done, and the road, if the forest 
is not overworked in consequence of its being made, will be 
of much use. 

No departmental timber works were attempted. The Assam 
forests are now all exploited by private agency under the permit 
system. In the Brahmaputra valley or Assam proper, payment 
for the produce is made before the purchaser enters the forest, 
in the Sarma valley, payment is taken at toll stations on the 
rivers after the produce has been cut and removed, as in the 
Sandarbans in Bengal and other places. Beyond insisting on 
payment for the produce removed, no attempt appears to be made 
to control the fellings in any way either in reserved or unre- 
served forests. It is explained tnat the demand for produce in 
Upper Assam is so very limited that no such control is as yet 
necessary, and that even in the s&l forests, in which the demand 
is greater, reproduction is so vigorous where fires are kept out 
that little harm can be done. Altogether it would appear 
that forest organization is still in a very primitive stage in 
Assam. 

The receipts during the year amounted to Rs. 1,80,413, and 
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tbe expenditure to Rs. 1,97,690 ; leaving a deficit of Us. 17,286 
in the year’s working. 

A lengthy account of the Conservator’s tour appears at the end 
of the report, whioh is brought to a close with the usual notice 
of the work done by the stafi, in which it is stated that the re- 
cently appointed students from the Dehra Forest School, two 
of whom already hold charge of Divisions, particularly distin- 
guished themselves. 

The remarks in Chapter IV. on the working of the forest 
rates deserve more than a passing notice. In an undeveloped 
province like Assam, in which there are almost more acres of un- 
utilized forest than one per head of population, it is unnecessary 
to haggle about the sticks villagers pick up in their fields to cook 
their meals with. The Assam villagers occupy small hamlets 
scattered through vaBt forest tracts. They rent annually tbe 
fields they cultivate, and have no common or village land from 
vgjiich to supply their household wants in fuel, grass and build- 
ing material, as it has been their custom from time immemorial 
to supply themselves with these products from the waste lands 
bordering their fields. It has, however, recently been sought, 
in order to swell the forest revenue, to deprive them of this 
right, and to insist on a forest pass being taken out by every 
villager who picks up a dry stick even in the jungle growing on 
liis rented fields unless this has been separately paid for. Such 
interference with the customs of the people ought not to form 
part of the work of forest officers in Assam, whose duties 
should be limited to the preservation and improvement of select- 
ed forest areas ; as large in extent and as many as may be neces- 
sary, bnt strictly definod. At present every scrap of jungle 
along the road-sides and fields and every village tree comes 
under the harassing rules relating to the Bo-called “ district 
forest*.” The national aspect of State forestry and the nature 
and scope of Indian forest legislation would, indeed, appear to 
be strangely misunderstood in Assam, and it is a matter for sur- 
prise that the Local Government should not have been better 
advised. 

If it is considered that the Assam ryots should pay for the 
fuel and building timber they remove from their fields or the 
undemarcated waste lands bordering them, the charge should be 
included in the land tax, and, if it is necessary to uphold the 
policy of the Local Government that the Forest Department 
should pay its way, the extra charge could be credited to the 
forest revenue. It is difficult to conceive how forest rules like 
those in force in Assam can be considered “a6oon” by the 
villagers, as stated by the Conservator, or that they can do 
ought but bring discredit on the department responsible for 
them, and that such is the feeling of the District officers in 
Assam is evident from the Conservator's remarks. 
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PROGRESS REPORT ON ARBORICULTURE IN THE 
PANJAB 1884-85. 

The issue of this Report marks a new era in report writing, 
instead of occupying many pages of print as heretofore, it con- 
sists of merely 16 pages containing ten tabular statements, and 
these give in a very convenient form, a full account of the work 
done in arboriculture in the different Districts of the Province ; 
this is quite sufficient, for at any fate some five years, at the 
end of that time a fuller report might be made giving the gen- 
eral results of tree planting in every district. Now that the 
Forest officers are closely associated with District officers, there 
is no doubt that at the end of that time there will be a great 
increase in the work. 

The Districts are divided into four great classes as regards 
rainfall, viz ., arid, very dry, dry, and forest districts ; it would 
perhaps have been more in keeping if the term “ moist ” had 
been used for the last description. In the work of aven&e 
planting Kangra (rainfall 72 inches) takes the first place, with 
a total length of 636 miles, of which 62 miles were planted 
during the year. The species were the ordinary indigenous 
ones, of which shisham, mulberry, tun, mango, kharak* are pro- 
bably the most useful. Next in order comes Sialkot, with 485 
miles, of which 28 miles were added during the year, the prin- 
cipal species being shisham, sirris, mulberry, kikar, &c. An 
attempt has been made in this District to give the scientific 
names of some of the trees, and the result is a curious jumble of 
scientific, English and vernacular names ; thus the list is head- 
ed by “ Dalbergia, sissu (sic), acacia spicasa (sic), shisham, 
pipal it would be far hotter to use vernacular names entirely. 
Ferozcpore comes next with 441 miles in all, but only 3i miles 
made this year ; the grand total is a very good one, as it is one 
of the “ very dry ” districts. Then comes Rawalpindi 384 miles, 
Hushiarpur 356 miles, Shahpur 280 miles, and Jullundur 279 
miles, the remaining districts have very much less. Kohat being 
the worst of all, with only miles altogether, and curious to 
relate it is stated that “many trees died owing to incessant 
rain ” from March to May. Montgomery is also very behind- 
hand, but then it is an extremely arid district, the rainfall being 
only 7 to 9 inches in the year.* Some of the Districts have 
tried foreign trees, such as eucalyptus, carob, meruit ; hut 
they are none of them good for avenue trees ; prooably the 
best for the Panjab are sirris, shisham, pipal, mango, tut, pat&- 
jan phullai and jaman, but a great deal depends on soil and 
rainfall. The expenditure of districts cannot be compared, as 
no returns were received from several of them. Besides aven- 
ues the planting of groves receives a good deal of attention, 


• Celtu australis ?— Ed. 
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foremost being Bohtak, which has 711 acres planted, most of 
which, 607 acres, was done during the year. 

It is too soon to say that this area is stocked, especially 
when a marginal note states that “ these so-called 'groves are 
plots of land in which seed sowing has been carried ont with 
the object of developing groves hereafter.” There is a wide 
gap between Rohtak and Jhang, Ferozepore, Karnal, Shahpnr, 
each with from 200 to 300 acres ; the return is, however, incom- 
plete, as many districts have sent no details. It is pleasant to 
observe that several districts have planted fruit as well as other 
trees. The next statement IV. is that of nurseries in the several 
districts, Muzaffargarh has done well with 28 acres, as has also 
Hazara 25 acres, and Hissar 14 acres, the rest of the Districts 
have but small areas — this return also is not oompkte for all 
districts. Statement No. V. gives the income realized. Sialkot 
beads the list with Rs. 7,019, of which strange to say more than 
hjlf was realized from doad trees in nurseries, the rest from 
fruit, plants and grass. Jullundur has Rs. 6,087, of which the 
greater part is from dead trees, from avenues and groves, and 
grass. This return is also incomplete. The total revenue for 
the Province amounts to 11s. 28,815, against an expenditure 
(Table VI.) of Rs. 70,268, loaving a deficit of Rs. 68,694. This, 
however, cannot be taken as correct, since several districts have 
furnished no information on the subject. Such as it is, however, 
Ferozepoie has the greatest expenditure, Rs. 8,152, and it is not- 
ablo that its establishment is very small compared with that of 
other districts that have much less work to show during the year. 

The Report also includes, separately, the work done on 
Canal* in the Province. The total length planted is given as 
1,919 miles compared with 4,842 miles in the Civil Districts, 
hut neither is a complete statement, as Amritsar is omitted from 
the one and the Bari Doab Canal from the other. On the infor- 
mation given, it would appear that the Western Jumna Canal, 
Delhi Division, has done the host work, having planted 807 
miles with ordinary troes, shisham, tun, &c. Next to this iB 
the Hansi Division of the same canal. The work on the Upper 
Sutlej Inundation Canal appears to be very easy ; die length 
of single lines stocked with trees is given as exactly 801 miles, 
and it is stated that there are u no avenues in this Division — 
trees are of spontaneous growth.” The expenditure is nil, and 
the income likewise nil I It is refreshing to turn from the Dis- 
tfktreveuue and expenditure with a heavy deficit to that of 
the Canals, which show a net surplus of Rs. 29,075 of revenue 
over expenditure. In this the 1st and 2nd Divisions Bari Doab 

u 7 i (It ab ^ d of allthe rest > for out of a total income of 
Us. 74,978 they have contributed no less than Rs. 36,158. The 
spelling of the names of Districts requires more attention, such 
spelling as Ferozepore, Mooltan, Hoshiarpore, Jullunder being 
uardly according to rule. 6 
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MANUAL OF THE DISEASES OF THE ELEPHANT 
AND OF HIS MANAGEMENT AND USES * 

This book is very neatly got up, the printing clear, and the 
illustrations well executed, and whilst admitting that little is yet 
known about elephant diseases, or of the proper remedies for 
them, the author modestly states that his object is to summa- 
rize and digest such material as is to hand, and adapt it for the 
use of Transport and Veterinary officers and others interested 
in elephant management. 

In the introduction, we find an account of the uses of ele- 
phants for military purposes, and whilst stating that he can no 
longer figure in the foremost lino of the fight, on account of his 
not standing fire, and being ignominiously replaced by bullocks 
before he reaches the line of fire, yet for the frontier regiments 
of Assam and Burmah, the elephant is almost the only trans- 
port available, and that in otner districts elephants are very 
useful as baggage animals, and now that it has been proved that 
elephants can be securely transported by rail in cattle trucks, 
they may be kept, when not wanted, in places whore fodder is 
plentiful, and concentrated when required. 

Those who have seen the Commissariat elephants sweltering in 
the heat of the plains at Delhi or Meerut, when they might be 
kept during the hot season in the forests of the South-Himalayan 
tract in the greatest comfort, and at a total cost of not more tnan 
Its. 50 per mensem, will readily see the force of these remarks. 

It is also a question whether the Commissariat elephants, of 
which Mr. Sanderson states that there were over 1600 in 1882, 
for which with some exceptions so little real work is found, 
would not improve, if sot to do timber work as is the case in 
Assam and Burmah, as nothing keeps an elephant in better 
health than steady hard work, and the value of their work done 
in removing heavy logs from the Government forest would 
far more than cover the cost of their keep, which in the plains 
must be something considerable. 

Speaking of the African elephant, Mr. Steel ignores the hy- 
pothesis that the elephants of the Atlas range used by Hanni- 
bal were of a different breed to that at present extant in South 
Africa, and were identical with the extinct European elephant 
of pre-historic times. 

It is considered that elephants are getting scarcer in India 
* before the energetio forest-destroying human being/ but the 
steadily large captures in the Garo Hills do not show this, and 
in the Sub-Himalayan forests of the N.-W. Provinces, their 
numbers are increasing rapidly owing to forest conservancy, and 


* By John Henry Steel, V.S., A.V.D., M.R.C.Y.S., Co-Editor of the Qnarterly 
Journal of Veterinary Science in India. Madras, printed by W. H. Moore, 
Lawrence Asylum Press, Monnt Road. 
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they are beooming bo numerous as to do considerable damage 
to the M and bamboo forests, and to endanger the lives of 
workmen and bamboo cutters. 

The only Kheddah establishment in India is that under Mr. 
Sanderson at Dacca, which the elephants captured in February 
and March in the Garo Hills reach in May, and by November 
are quite steady and drafted into the military service ; as only 
females are now used by Government, all the males captured by 
the Kheddah are sold mostly to Native Chiefs and landholders, 
and a recent Army Commission has recommended the abolition 
of this Kheddah establishment, and tho purchase of elephants cap- 
tured by private hunters. 

Some excellent hints are given as to the observation of the 
Mgns of health in purchasing elephants, which as being likely to 
he useful to Forest officers we give without abbreviation. 

u The signs of general health are — skin , nearly black, the light 
parts to have a healthy pink tinge ; mucous membrane of mouth 
a rich pink colour without black spots ; eye bright and clear ; 
pulse normal ; the animal should sleep well 2 — 4 hours during the 
night (more is said to be hurtful and a sign of disease), and at 
once on awakening recommence eating. When awake should be 
constantly on tho move with trunk, ears and legs, and should 
feed well (Slym). In purchasing an elephant we should make it 
lie down and tap smartly all over the sole of the foot, for dealers 
plug sinuous ulcers of this part with great skill/’ We should 
examine the' eyes , the trunk for age ana general health, the ears 
for scabs and ulcers, the spine for gaddy galls, we should also try 
the paces and examine as to age, docility, and degree of training. 

The best olephants for howaabs have large broad straight backs 
and a massive head. A good deal is said about the fodder of ele- 
phants, grass of different Kinds and banyan and other fig branches 
and leaves in the jungles being evidently the fodder Forest offi- 
cers supply to their elephants, as well as 7 lbs. of atta, or 15 lbs. 
to 20 lbs. of paddy, which however Sanderson does not consider 
necessary, though probably it is so for elephants doing steady 
hard work. Salt should always be given with the Food, as it pre- 
vents internal parasites. Good advice is given regaining stabling 
elephants, which we commend to the perusal of our readers. 

^ As the elephant is considered in the Manual before us prin- 
cipally as regards his value for military purposes, and rather as a 
weight carrier than for draught, we do not find any aocount of 
his great use for dragging heavy logs out of the forest to roads 
or nver banks in the moist forests or Assam and Bunnah* 

The Manual concludes with an account of the Pathology of 
tea elephant, and which indeed is the main portion of the 
work, and contains a full account of the elephant's structure 
arranged as follows : — 

The circulatory, alimentary and respiratory systems ; organs 
of special sense ; the locomotor and generative system. 
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REPORT ON ASH OF WOOD AND OTHER FOREST 
PRODUCTS* 

In analysing the specimens of wood, I have separated the heart- 
wood from the sap-wood, and the result shows that the compo- 
sition is very different. As a rule, phosphoric acid and pota^i 
are found in largest proportion in the sap-wood, and lime in the 
heart-wood. The bark resembles the heart- wood in composi- 
tion, as will be seen on comparing shaw-wa and shaw-ni with 
any of the heart- woods. 

The composition of teak ash, both of sap and heart^wood, is 
very peculiar, and altogether different from that of any other 
wood. It is principally composed of phosphoric and silicic acids 
and magnesia in nearly equal proportions. With these we have 
in the sap-wood about 13 per cent, of potash, which is replaced 
by 12 per cent, of lime in the heart-wood. This peculiarity of 
composition may explain the failure of teak in some situations. 
It has been suggested that the hardness of teak may be due to 
the phosphates and silicates contained in it, but pyingado or 
iron- wood ( Xylia dolabrifornns ), which is even harder than teak, 
does not differ from other kinds of wood in the composition of 
its ash, of which it contains only 0*3 per cent. 

Bark contains the largest proportion of ash, the sap-wood 
next, and the heart-wooa least. But in many cases it was im- 
possible to say where the sap-wood ended and the heart began. 

The trees which grow in the delta of the Irrawaddy, as ma-u 
( Sarcoeephalu* ) and letpan (Bombas), contain more magnesia 
than lime. The soil in that part is deficient in lime ; magnesia 
would seem to replace it in the tissues of the plant. 

I may note that an analysis of teak (published in Landw, Ver- 
Earth,, St. XXII, 68, XXlII ; 413) quoted in Watt?’ Chemical 
Dictionary, gives lime and magnesia in reversed proportions to 
those found % me. 

In order that these analyses should be of value for purposes 
of forestry, they should be supplemented by analyses of the 
soils of the oountry. 


By Dr. Bomanis, Chemical Examiner, British Barm ah. 



Analysis of the ash of certain Burma Timbers and other Forest Products . 
ieae number* express the composition of the ash after deducting carbonic acid and charcoal.] 
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R. Romanis, D. 8o., 

18th April , J535. Chemical Examiner, British Burmah, 
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The officiating Conservator of Forests, Pegu , hat remarked as 
follows on these analyses : — 

The results of the analyses are interesting with respect to the 
information they give regarding the relative proportion of the 
mineral salts, &c., which enter into the constitution of the dif- 
ferent woods examined, and from this may be deduced the class 
of soil best suited to the growth of the different species, as well 
as the constituents of which they deprive the soil ; beyond this, 
without an accompanying analysis of the soil upon which the 
trees were grown to serve as a comparison with that under dis- 
cussion, this latter is not of much use to the practical forester. 

It will be seen, from the analysis, that both heart and sap-wood 
of teak are exceptionally rich in magnesia ; and no doubt an 


of teak are exceptionally rich in magnesia ; and no doubt an 
examination of tne soil in different localities, with the teak 


grown on them, would show that the quality of the wood and 
tne growth of the tree vary with the quantity of magnesia avail- 
able in the soil. The specimen of teak analysed came frqm 
the Tharrawaddy Division, and grew most probably on a sandy 
or sandy-loamy soil in the west Salween District, Metharauk 
forests ; on the contrary, teak of magnificent growth and dimen- 
sions occurs amongst crystallized limestone rocks, and as the 
Maitharauk timber resembles in every way the host class of Kar- 
enni wood (the finest in the Moulinein market), it is probable 
that Karenni teak grows on a similar distinctly calcareous soil, 
and an analysis of teak from Karenni would reverse the relative 


proportion of lime and magnesia. 

Dr. Romanis has proved that ma-u and letpan are exceed- 
ingly rich in potashes ; these trees grow to large dimensions, but 
yield exceedingly soft and useless woods ; and if labour were 
cheapor and more easily procurable, it might prove worth while 
to utilize them for the manufacture of potashes for export. 

The figures arc useful in showing the proportion of the mineral 
salts which are extracted from the soil by growing different kinds 
of wood, and thus proving that the cultivation of a certain species 
would tend to impoverish the soil more than would be done by a 
mixed cultivation. 


In the case of teak, the only kind of wood which is, as a rule, 
worked out to any extent, the bark and sap are allowed to 
decompose after girdling, and only the heart-wood is removed. 
Now Dr. Romanis shows that the quantity of ash to wood in 
teak is one per cent., and thus for every 10,000 lbs. weight of 
teak timber (a cubic foot weighs roughly 45 lbs.), or 4} tons of 
timber extracted, the soil will be deprived of 100 lbs. weight 
of mineral salts in the following proportions : — 


Potash, • 1*51 lbs. Oxide of iron, . . 1*79 lbs. 

Soda, .. 2-82 „ Phosphoric acid, 27*42 „ 

Lime, .. 11*8 „ Silicic acid, .. 82*68 „ 

Magnesia, .. 21 97 ,, 

11th July , 1885. 


E. P. POPEBT. 




On thb influence of Fobests upon Climate.— A t the meet- 
ing of the Royal Met9orological Society, hold on Wednesday, 
the 10th instant, a paper on the above subject, by Dr. A. Woei- 
kof, was read, of which the following is an abstract : — The exis- 
tence of an influence of forests upon climate has often been con- 
tested, and the question remained for a long time unsettled, 
because meteorologists were content with principles of too gene- 
ral a character. The first step towards a scientific investigation 
of the subject was taken by the establishment of the Bavarian 
Forest Meteorological Stations, the results of which have been 

I mblishcd by Professor Ehermayer. The excellent example of 
lav aria was soon followed by Germany, France, Switzerland, 
Italy, and other countries. As a general result it was found 
that during the warmer season (1) the air and earth tempera- 
tures were lower in the forest as compared with contiguous 
woodless places ; (2) their variations were less ; and (3) the 
relative humidity was greater. 

The following details, referring to the amounts of evaporation 
from April to {September, are quoted as being of special impor- 
tance : — 



In the 

In the 

Per- 


Open. 

Forest. 

centages. 


Inches. 

Inches. 


Eastern France, 

••• ... 16*28 

5*20 

312 

Alsatian Mountains, 

... ... 1 3* 19 

6-26 

211 

Bavaria, 

BiandenbuTg, 

... ... 14*85 

6 22 

239 

16-71 

6-42 

245 

Eastern Prussia, 

••• ... 9*93 

473 

210 

Silesian Mountains,*.. 

••• 10*52 

4-17 

250 


It will be therefore •seen that the evaporation from a free ear- 
face of water in the open was everywhere more than double, and 
even above three times that in the forest. In Bavaria, the eva- 
poration from soil saturated with water was observed. This 
amounted m the same seven months to 16-07 inches in the open, 

theiw 6 * ?iA\ e fores *™ thollt d « ul leaves, and 2-44 inches in 
tion Wlth ^ el ?; . ThM experiment shows that the evapora- 
6* t™es as much as in the forest with the 
mitfnrTnf 0 ^ dead l“ ve '- The influence of the forest on the dimi- 
it ami ®7*P° re fa?n from water and ground is m great that 
explained by the lower temperature of the warmer 
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month* only by greater humidity, or even by the shade : one 
influenoe which hns hitherto been too little regarded is especial- 
ly important in effecting this result, viz ., protection from the 
wind by the trees standing closely together. This last cause is 
probably more important in its effects than all the others put 
together. 

The diminution in wind force which is caused by the presence 
of trees is well known, although we have unfortunately no nu- 
merical data with reference to it : but it could easily be investi- 
gated by the erection of anemometers. It follows also, from the 
laws of Mechanics, that if this diminution of the wind by forests 
is especially evident in the lower strata of the air below the tops 
of the trees, it cannot cease above them, but owing to the so- 
called viscosity of the atmosphere must extend to a considerable 
height, so that the motion of the air is weakened up to five or 
even ten times the height of the trees. This indicates the ex- 
tent of the favourable influence which forests must exert in 
maintaining the humidity existing in air or soil ; and naturafly 
the denser the forests and the higher the trees the greater is 
this influence. But if this question is incontrovertible, the 
same cannot be said of the influence of forests upon rainfall, 
&c. ; an influence which is as often assorted as it is denied. 
Hitherto there has only been one series of observations giving 
comparable values and maintained a sufficient length of time, 
ttir., that in the neighbourhood of Nancy. These observations 
indicate a considerable influence of forests on the increase of 
rainfall. The explanation appears to be that in winter the effect 
of forests upon rainfall should be unimportant in the climate of 
Central Europo — the difference of temperature and humidity 
between forest and field being very small, and the amount of 
vapour in the atmosphere inconsiderable. The observations, 
however, show that during this season the forests receive much 
more rainfall, &c., being accounted for by the following facts : — 
(1), In winter the clouds boing at a lower level than at other 
seasons, the obstruction caused by the forest to the motion of 
the air must then considerably affect their motion ; the air will 
consequently be forced upwards, and at a time of great relative 
humidity a small ascent suffices to produce condensation of the 
vapour. (2), In winter damp west winds are more frequent, 
and the rainfall is of longer duration ; hence the greater im- 
portance of forest influence. In spring and early summer the 
effect of forests upon the increase of rainfall is much diminished, 
because at these seasons there is considerable evaporation from 
the surfaces of fields and meadows : probably more water eva- 
porates than from a given extent of field than from an equal 
surfaoe of forest, taking into aocount the evaporation both from 
crops and the soil. Towards the end of summer and the begin- 
ning of autumn the soil of the fields is considerably dried up, 
oorn is ripe and evaporates but little, while the surfaces of the 
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1«xvm in the forests still evaporate freely. Conditions then are 
more favourable to an increased humidity of the air in the 
forests, their immediate vicinity, and hence to more copious and 
frequent rainfalls. Other kinds of condensation of vapour for 
which forests are especially favourable exist. In winter large 
quantities of hoar-frost collect upon the pine trees, which as the 
air gets warmer apd damper soon falls, increasing the amount 
of snow on the ground. In warm and moist climates, especially 
in the tropics, dew collects so freely on the surface of leaves as 
to fall in large drops and wet the ground. In this manner a 
considerable amount of the water evaporated during the day 
returns again to the earth in the form of dew the following 
night. 

Forests retain the water from rain or melting snow mnch 
better by the covering of dead leaves, mould and moss, and only 
allow a portion to run off superficially when larger quantities of 
water fall ; the remainder percolates gradually, ana much of it 
U Utilized in evaporation from the trees. Although forests, espe- 
cially the dense luxurious forests of the tropics, cannot, of course, 
exist without a certain supply of water, yet the time when they 
receive it is of little import to them. A good instance of this is 
the Lencoran forest, on the west coast of the Caspian Sea, 
where vegetation is more luxuriant than in any other part of 
Europe ; for a mass of climbing plants encircles the trees so that 
it is always humid in the forest, and yet here the rain curve is a 
subtropical one, very little rain falling in summer, but large 
quantities in autumn and winter. The water is stored up in the 
forest, so maintaining evaporation during summer droughts. 

In Upper Assam also, during the four months November to 
February, little rain falls, hut the evaporation of the forests 
keep* the air damp. It would appear that the influence of 
thick forests of warm regions upon rainfall is such that, if the 
general climatic conditions are opposed to ram no rain falls, 
even where extensive forests exist. This is the case when the 
wind is constantly descending, or blows from cooler and dryer 
quarters — as from November to February, in Assam, when 
north-east winds prevail. If there is a strong wind from war- 
mer and damper quarters, and especially if it has an ascend- 
ing motion, the conditions are favourable for rain, whether 
forest, field, or steppe predominates. Weather types are very far 
from being always so strongly defined. Frequently, in the vi- 
cnnty of the Equator, the winds are variable or local ; or calms 
Under such conditions dense forests must be favour- 
able to rainfall for offering an obstacle to the wind’s movement ; 
they cause the air to ascend ; since it is already damp, conden- 
sation ensues. With the same direction of wind there would be 
or 110 in woodless regions. During calms clear 
•ft® 1 ’ a long drought, the ascending current over 
owws is much more humid than that over unwooded districts 
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where the ground is dried up, and vegetation withered. Hero 
then are oonditions again more favourable for rain production ; 
in the former case even calms alone may cause rain with an 
ascending current ; an example of this may be quoted in the 
case of tne frequent afternoon thunderstorms in well-protected 
Alpine valleys. The correctness of the above remarks is proved 
by the frequent earlier commencement of rain in the tropical 
forests. 

These considerations show that in the western portions of the 
Old World extensive forests materially influence the tempera^ 
ture of neighbouring localities, and that the normal increase of 
the temperature from the Atlantic Ocean towards the interior of 
the continent is not only interrupted by their agency, but they 
cause the summer to be cooler in regions situated further in the 
interior than those nearer the sea. 

Hence forests exert an influence on climate which docs not 
oease at their borders, but is exerted over a greater or less dis- 
trict, according to the size, kind, and position of the foresis. 
Hence it naturally follows that man, by clearing forests in one 
place and planting others in another, may considerably affect the 
climate. Many incline to the idea that, as forests increase pre- 
cipitation, it would only be necessary to plant in order to re- 
move deserts from the earth’s surface. A person familiar with 
meteorological questions will, of course, not assume such an 
extreme position. If the forest economizes rainfall, stores it up 
for a long time, and even to a certain extent increases precipi- 
tation, many parts of our earth are nevertheless too dry to sup- 
port them, forest vegetation requiring much water. On the 
other hand, thin forests and such as consist of an excess of waxy 
trees, which diminish evaporation, are certainly able to survive 
in dryer climates than those consisting of trees closer together, 
which evaporate more freely ; but the former have less effect in 
moderating heat and drought than the latter. On the other 
hand the widespread, opinion that no forests can exist where 
none existed at the time of the appearance of civilized man is 
open to doubt. The success of forest culture in the Steppes of 
Southern Russia, the Prairies of North America, and the Pampas 
of . South America sufficiently prove the untenability of this 
opinion. If afforestation has not hitherto assumed large di- 
mensions, it is more as a question of economy rather than one 
of climate. 

Other growths, such as corn, or the use of the land for pas- 
ture, &c., have been more remunerative to private individuals-— 
human life being of but short duration as compared with that of 
trees. 

If there be only a certain amount of rainfall, no matter at 
what time of the year it oocnrs, forests flourish. Even long 
periods of drought are much less injurious to forests than to 
meadows and fields ; and the impossibility of forest culture in a 
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country is not due to the ooonrrenoe of rainless periods, pro- 
vided that copious precipitation falls in other months . — Timber 
Trades Journal . 


The North-Wwbt of New Zealand.— An interesting pamphlet 
on the North-West of New Zealand as a new field for emigra- 
tion has recently been published by Messrs. Bean, Webley & 
Co., of Foster-lane, Cheapside. The author, Mr. Alfred Cooke, 
Yarborough, says that he does not believe “there are fifty 
people in England who know anything whatever, definite or 
indefinite, of the present state of the extreme north-west of the 
colony.” Regarding the culture of the olive and mulberry, 
both are said to be as yet only in their infancy, and it is to be 
regretted that the early settlers introduced wrong descriptions 
of ooth these trees, the result being that though the plants have 
grown well, and shot up into large trees, they are not adapted 
lor the orchard, or for successfully rearing silkworms. On the 
subject of orange culture the necessity of securing a site which 
can be readily drained, and which is not too much exposed to 
the westerly winds, is pointed out. “A thoroughly good site 
of land for an orangery is a fortune to a man, while an unsuit- 
able locality may be the means of causing irreparable failure. 
With a suitable site, and other favourable circumstances, the 
orange crop will pay four times better than* any other orop ; 
seventy trees should grow to the acre, and providing that tne 
grower sells his crops at even 6d. per dozen (a very low esti- 
mate), a largo sum per acre is obtained. A single tree in New 
Zealand has been known to yield 3,000 oranges. The vine, 
poach, and various other well known fruits, grow to perfection.” 
The following account of Kauri gum from Dammara Australia 
will be interesting : — 

The Kauri tree is described as the most valuable and finest 
trees in the Southern hemisphere, and from it exudes a soft 
gum, which hardens on contact with the atmosphere, and fos- 
silises in the ground in the course of years. How long it may 
have been in tne ground no one can say, but it is found on the 
sand hills where no traoe of a tree remains, in the coal-beds, in 
a district where the Kauri tree does not now exist, and in large 
tracts of country from which evidently the forests have been in 
ages past burned from off the face of the earth. The disoolour- 
ed condition of some of jfche gum dug up from several feet 
below the surface of the ground indicates tnat the trees were at 
one time exposed to the action of fire. The gum-fields are 
partly in the hands of the natives and partly in those of Euro- 
p»ns, but they are mostly the property of the Government, 
wno Have hitherto been in the habit or putting np to auotion 
*° dig gum oU these fields. It is out of tne power of 
a working-man to bid a lump sum for the right to dig gum 
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over an area of 20,000 acres of land for a term of two years, 
and the result is that the right of digging for gum falls into the 
hands of some merchant or storekeeper, to whom all who dig 
on the land are compelled to sell at a price fixed by the lessee. 
This method of leasing these lands is not by any means an 
equitable one. The first thing a gum-digger has to do is to 
purchase a spear — that is a piece of round iron pointed at the 
end, about 3 feet 6 inches in length, fixed into a wooden handle, 
this he can get on credit from the storekeeper — as likewise a 
spade, knife, some flour, sugar, and necessaries on the condition 
that he sells his gam to him. If the storekeeper is the lessee of 
the gum land this is a matter of course. Tnus provided, the 
digger, proceeds to the gum field (a sort of moorland it would 
be called in England), builds a shanty of Raupo or Palm Fern, 
and commences to spear the country for gum. An experienced 
digger will know the likely spots for a good find, and can tell 
by the feel of his spear as it touches a hard substance under- 
ground whether it is gum, wood, or stone. If he thinks it‘is 
gum he digs it up, puts it in his kit or basket, and goes on. 
The gum as it comes from the ground is covered with dirt and 
rust, and every piece has to be scraped with a knife until the 
gum is fairly clean. A good deal of judgment has to be ex- 
ercised in this matter, because if too much is scraped away the 
digger loses weight, and if not enough he receives a less price 
on account of batt scraping. Gum is also obtained in the forest 
from under the trees, and even from the tree itself. The best 
gum is very clear, like amber, and hard, but there are many 
sorts and varying prices. Though the average earnings per 
week of the gum digger is from £3 to £4, a man has been 
known to earn as much as £20. He has to work very hard, 
exposed to all sortB of weather, digging all day scraping his 
gum at night and cooking his meals Detween while. 

The trade in Kauri timber is also very important, and gives 
employment to a large number of hands. The Kauri forests in 
the district are of very large extent, and it is stated, at the 
present rate of supply, will last about another 200 years. The 
timber is of very great value, and is recognised in New Zealand 
and Australia as most useful for all sorts of purposes — house 
building, shipbuilding, masts and spars, railway Bleepers, furni- 
ture, &o. It is very durable, and easily worked. The tree 
grows to a height of 100 feet without a limb, and measures an 
average of 5 feet diameter. Trees have been found measuring 
a cham in circumference, but snch trees are of no value to the 
purchaser, as they are too unwieldy to handle and ont np. In 
all Kauri forests there are found at intervals trees of enormous 
siie, which stand alone in their grandeur as parent trees to the 
less unwieldy generation around them. In the forests the young 
trees grow readily, but so soon as the parent trees are felled 
and removed, a fire sooner or later clears the ground and they 



81 


rtfcBS, ynuw AI* ■ XT B ACTE. 

perish. Altogether the Kauri is perhaps the most important 
tree in Ne* Zealand. 

The exportation of the fungus, Rirneola polytncha from New 
Zealand has frequently of late been oommented upon. Mr. 
Yarborough speaks of it as a branoh of industry only entered 
upon by children, who make a good deal of pooket money by it. 
The fungus is bought from the collector, after being dried, at 
prices varying from Ad. to 5d. per pound, and is exported vid 
ban Francisco to China to be used by the Chinese as an in- 
gredient for soup. In 1882 the export of fungus was 400 tons 
weight, valued close upon £19,000.— Gardener s Chronicle* 


The Teak Monopoly in Burma. — In continuation of the 
letter which I lately sent you for publication, I will now give 
particulars, as far as I can ascertain them, as to how the row 
originated between King Theebaw and the Bombay-Burma 
Trading Corporation, Limited. From what I can gather, that 
company had two distinct contracts with the King, which bore 
the following stipulations with regard to forest duty, say — 

No. I Contract was for Doty 

per log. 

Dugyia, faultless logs, from 3 J cubits and upwards R. a. 
in girth and 17 to 26 cubits in length, ... 10 0 

Do. faulty do. do., ... ... 7 8 

Do. do. under 8£ cnbits, ... ... 6 0 

Do. faultless do. do., ... 6 8 

Long lootara, 8$ cubits in girth and upwards by 1 

16 cubits in length, ... ... ... s 6 8 

Short do. 12 to 16 cnbits, ... ... J 

Yard pieces^ 8J cubits in girth and upwards by 28 
to 35 cubits in length, ... ... ... 16 0 

Hast pieces, above 35 cubits in length, ... 80 0 

No. II Contract was for 


Lump sum of one lakh rupees, cominencing August 1882 and 
running for five years from that date, covering logs under 
3 cubits in girth— so called yathits — and short logs under 12 
cubits in length — so called stumps— without stipulation as to 

S rth. Now the Burmese aver that the Bombay-Burma Trading 
>rporation passed a number of logs under the No. II lump 
sum contract which should have gone under the No. I contract, 
thereby causing a loss of forest duty to the King, and this has 
been the cause of the row. The Burmese say that the out-put 
out of the forest showed the following results for the last three 
1882 out of 26,000 logs there were passed under 
contract No. I, 23,000 logs. In 1883, out of 33,000 lo£s there 
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were passed under oontract No. 1, 17,000 logs. In 18B4, out 
of 48,000 logs, there were passed under oontraet No. I, 20,000 
logs. 

Probably before this appears in print, King Theebaw may 
already have been deported to a quiet corner in India, and the 
question may already have been decided as to whether it is to 
be annexation or a protectorate. That annexation pure and 
simple would undoubtedly be the best for the country is admit- 
ted by every one who knows anything about Upper Burma. 
Should annexation have been decided upon, Government should 
in all fairness to those engaged in the teak trade, make a most 
searching inquiry into the leases of the Corporation, and find 
out whetner this firm did take any undue advantage under the 
same. If it is proved that the King has been done out of any 
duty really due to him, in such a case Government should 
confiscate all the logs now lying ready for removal in the forests 
and award no compensation whutevor to the Corporation. I [jo 
not know in how far reports current a few years ago are true, 
and which wero to the effect that the local Government con- 
stantly warned people going to Upper Burma to trade that 
they aid so at their own risk, and that in case of any complica- 
tions arising with the King at Mandalay the British Govern- 
ment would not recognise any claims. There can be no doubt 
that the Corporation were running great risks, and that they 
must have been aware that a hitch might occur some day. 
However, these risks were run by a company of merchants and 
traders whose seat is at Bombay, and who, to judge from the 
enormous dividends declared year after year, must have reaped 
most handsome benefits from their investments. This is matter 
for consideration, should it hereafter be found that the Corpora- 
tion is entitled to some compensation. Whatever plan he hit 
upon after annexation, none could be better than that Govern- 
ment should at onco place the whole of the forests in Upper 
Burma under the Forest Department. In no case should it be 
allowed that the Corporation remove any of the logs now felled, 
and it could readily he ascertained what compensation they 
should get for such logs. The Forest Department would lie 
able to sell these advantageously either at Tounghoo or bring 
them down to Rangoon, where there would he more buyers. 
There would, of course, be some delay in getting the Forest 
Department to organise the proper working of the forests, hut 
at present such delay would only he beneficial to those engaged 
in the teak trade, as just now the European as well as the 
Indian markets are glutted with the article, and a year or two 
of short supplies of logs would be a decided advantage to all 
oonoerned. As for allowing the Corporation to carir on their 
leases until they expire, such would never do, as by their mono- 
poly they would kill all the free trade in teak at Moulmein and 
ruin no end of people who have for a long number of yean 
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existed by it. It stands to reason that Government should give 
the preference to the interests of the large community, and not 
favour at their expense a trading company whose shareholders 
have no other interest in Burma. The old saying might here 
be fitly applied : The flock and not the sheep ought to be the 
shepherd s car©.”— Tectona Grandis. — Pioneer . 


Upper Burma Affairs. — Since writing my last letter to your pa- 
per recently, matters in Upper Burma have progressed rapidly, 
nut although Thoebaw has teen deposed no positive declaration 
has as yet been made whether the country is to be annexed or not. 
The state of things now created shows more and more every day 
that tk© only proper course is annexation : not only will such 
he hailed by the bulk of the peaceful inhabitants, but it will 
a|*io once and for ever settle the matter, and above all become 
within a leasonably short time a great benefit to trade. Of 
what benefit could a puppet king be is a question whioh has 
already been discussed and dismissed as one unworthy of con- 
sideration, and which in the end might prove unpleasant when 
the military t nergies of England will all have to be concentrated 
elsewhere. There should be no half-measures, as such would 
not be any improvement upon the state of things which existed 
during the reign of King Thoebaw. Lately there have been 
strange rumours as to the utterances made by well-informed 
Government officials as to the value of retaining Upper Burma 
and thev are said to have come even to the conclusion that the 
likely revenue and expenditure would leave a deficit on the ad- 
ministration of that country for some years to come. On making 
inqmnes as to how such estimates were arrived at, it was found 
that for the forest revenue only 4J lakhs of rupees had been put 
down. This shows at once how unreliable this estimate must 
appear in the eyes of those who have any praotical knowledge 
of the country. This sum ib not more than the Bombay-Burma 
Trading Corporation hitherto paid to the King of Burma! 

3“? 11 was never intended that they were to 

get the timber so cheap, and that they had to pay large sums in 

Cor™L° f lnc, dentaLs. ? oes Gov ernment intend to favour the 
Corporation and jet them have the teak logs at the prioe of fire- 

f ah °“ d • Suoh “ the inference which must be drawn 
tSSfiSS"' 7 te °[ f0 !f 8t however) 

ntar foZT W T be d °™ £ 7 Forest Department in the 
»«r foture. Making a rough estimate of the logs which during 
tbakst few years have been worked out of the Crests in Uppe? 
rUnna, and allowing for an improved system under the Forest 

^^onU^ulr* TO l0 £ d «* nt **** 

Bs. 60 each ^ e8e 911 value of 

60 h ’ and deducting Rs. 10 per log for working expenses, 
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there should be left 40 lakhs of rupees for forest revenue, and 
which is irrespective of other forest produce, such as kutch, 
caoutchouc, sticklac, dec. Surely such a revenue under one head 
alone is not to be despised, and there are other sources of reve- 
nue which will also in time become important. Some time ago 
I saw it stated in one of the leading Indian newspapers that 
Mr. S. G. Jones, the Manager of the Bombay-Burma Trading 
Company, had been requested by General Prendergast to accom- 
pany the head quarters of the expedition to Mandalay, and left 
for Thayetmyo on the 13th November, to give information, and 
probably to hasten movements. General Prendergast Btated in 
his proclamation that war was being made for the sake of the 
Corporation, but the foregoing is another favour bestowed on 
that Company, and from it it infers that they aro to be allowed 
to go on at once with their forest operations. This should not 
be allowed until a most thorough inquiry has been made and a 
proper decision arrived at as to whether that Company took apy 
unfair advantage of tho late king or not. To assort and to 
prove are two different things, and it would certainly be a most 
crying shame to allow an ex parte decision in this very import- 
ant matter. It will never do for Government to allow it to slide, 
and the sooner tho investigation takes place the better. As has 
already been published in several newspapers, the Corporation 
have secured some very extensive contracts for teak required for 
barracks, &o., in Upper Burma, which were given out without 
any tenders having been invited, thus ignoring entirely the other 
owners of saw mills at Rangoon, a id the more numerous ones 
at Moulmein, who may have oeen able to supply tho timber on 
cheaper terms. This does look as if in the eyes of Government 
the Corporation are the acknowledged monopolists of teak, and 
that other firms in the trade count for nothing. Mr. Bernard 
has not yet shown that he is the friend of Moulmein, and cer- 
tainly in this case he would appear to be tho one of the Corpo- 
ration. Free trade and no favour should always be the motto 
of Government. — Pioneer . 


Forestry. — The report of the proceedings of the Select Com- 
mittee on Forestry which sat during the past summer does not, 
perhaps, throw any more light on the condition of forestry in 
this country than was possessed before the appointment of the 
Committee, for the substance of the evidence given is for the 
most part to be found in the various works and reports on for- 
estry that have appeared from time to time during the past few 
years ; nevertheless the evidence of such men so well versed 
in forest conservancy, especially with regard to India, as Dr. 
Cleghorn, Col. Michael, Col. Pearson, and Mr. W. G. Pedder is 
of muoh value, as it brings together in a collected form inform- 
ation that has hitherto been muoh scattered. 
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The subject of forest produce is one that is but little under- 
stood or even thought of by people in general. It is supposed 
by most people to relate only to the supply of timber, which 
indeed of itself is of very great importance ; but when we con- 
sider the other products — such as gums, resins, oils, fibres, and 
such like — the enormous money value becomes more apparent, 
as well as the great importance of the forests as sources of many 
absolute necessities of life. The evidence of Col. Michael fully 
illustrates this, and is especially valuable from this point of view. 
Taking the subject of Indian timbers alone, the value of teak 
was fully set forth when it was shown to be unequalled for the 
backing" of ironclads and for ship-building generally, as offering 
the greatest resistance of any known lyooas. Questioned as to 
whether teak was capable of being brought into this country as 
a commercial article at a remunerative profit, Col. Michael 
replied that, judging from the price realised for some logs sold 
at the Forestry Exhibition at Edinburgh and from other in- 
formation obtained, no doubt existed that the trade in teak 
might become a very remunerative one. It was shown further 
that in 1883 £647,000 worth of teak was imported into England ; 
but Col. Michael also touched upon what, if put upon a proper 
footing, might equally, or perhaps more so, become a source of 
revenue to India and a boon to this country — namely, the in- 
troduction of the more ornamental woods for cabinet purposes. 
There is, of courso, always a steady demand for British-grown 
timbers such as oak, elm, ash, maple, &o., but these have to be 
supplemented by foreign woods of a more ornamental character, 
and of theso mahogany, rosewood, ebony, satinwood, and such 
like are the beat known. From amongst Indian timber trees a 
long list might be made of woods which are now almost un- 
known out of their native country — such, for instance, as the 
East Indian cedar ( Cedrela Toona\ which is a reddish-coloured 
wood with a splendid wavy or featnery figure ; the tree is also 
found in Australia, where the wood is highly valued; the 
padouk ( Pterocarpm indicus ), the deep-red -coloured wood of 
which attracted so much attention at the Edinburgh Exhibi- 
tion last year ; the Malabar Kino tree ( Pterocarpus marsupium ), 
also a finely-marked deep-red wood, several species of Terminar 
|ia, durable woods of a brown colour with darker brown mark- 
ing 8 * Many others might be mentioned, but the most beautiful 
of all the Indian woods for its ornamental character is the Ohit- 
vo °d ( Chickrassia tabularis). This is of a brown colour, 
with transverse lighter silvery-brown wavy markings, which 
“W* f° J* a depth of light and shade, which, when 

polished, imparts a peculiar and charming lustre. All these 
woods take a high polish, and would be invaluable for oabinet- 
specimens of these and many others are in the 
coueotion of Indian timbers exhibited in the No. 8 Museum at 
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On the question as to the durability of the Sootoh fir (Pinna 
ayhiatria), Col. Pearson gave an opinion whioh is worth quoting. 
He says: — “ I think myself that as the value of the foreign im- 
ported timber increases, as it must do as the quantity diminishes, 
people will come to appreciate more the Scotch fir, because I 
know many barns which have been boarded with Scotoh fir for 
twenty years, and which are standing perfectly well : but it is 
convenient to get the imported boards ready sawn out, and 
where the people can set them cheap they do not pay attention 


where the people can get them cheap they do not pay attention 
to the Scotch and home-grown timber. But, speaking for my- 
self, I should say that Scotch fir is a perfectly good wood as 
long as it is sufficiently mature, and I tnink, as foreign wood 
becomes dearer, as it will in a few years, English timber and 
Sootch timber will become of a value which it nas not now.” 


On the general subject of the proposed Forest School Col. 
Pearson expressed himself in favour of a Chair of Forestry at 
the Edinburgh University, but he further stated that he haajio 
actual faith in lectures in the school unless illustrated by prac- 
tical instruction. u If,” he says, u you tell a man in the lecture 
room that such and such consequences will take place, and do 
not show him the consequences on the spot, ho does not believe 
anything about it ; it goes in at one ear and out at the other ; 
he will think it all nonsense ; but if you want to impress your 
teaching upon him, you must take him out into the forests and 
show him the operations of Nature.” Regarding the extent or 
scope of the School, Mr. Thiselton Dyer, in reply to Sir Edmund 
Lechmero whether he would not make the School of Forestry 
applicable to India and the Colonies as well as to our own 
country, said, u 1 should like to get all the fish possible into the 
net, and if we had Buch a school, to make it as useful as possible. 
I think it is surprising, considering how large is the interest 
of the English race in forestry, that except in India we have 
taken no kind of active interest in the subject : although we own 
more forests in the world than any other race, we are at present, 
except in the most piecemeal fashion, absolutely washing our 
hands of the whole business.” Mr. Dyer, in his evidence, fur- 
ther pointed out by way of illustration a few of what are usually 
called the minor industries of forest produce, whioh in the 
aggregate become of considerable national importance. 

it is to be regretted that the Committee was not nominated 
at an earlier period of the session. The first sitting was on 
July 14, and at the two subsequent sittings on July 21 and 24, 
witnesses only were examined. The report of the Committee 
refers to the impossibility of concluding their investigations 
during the Session, and “ recommends that a Committee on ti^e 
same subject should be appointed in the next Session of Parlun 
men t.”— -John R. Jackson. — Nature, 
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Cbbtadi pUmtert of the Nilgiri district have been much exer- 
cised with regard to the cheap sale of firewood by Government 
to the detriment of private enterprise, and have addressed a 
petition to the Governor of Madras, protesting against the no- 
tion of certain Government officials in this respect. Their 

complaint^pears toj>e^- the Nilgiri district takes 

contracts for the supply of firewood at low rates, 
lower than have prevailed for 40 years— and that he 
has taken a contract to supply dry wood at Rs. 67 


per ton. # , 

(b). That in order to obviate the extinction of the planting 
enterprise, Government must u prohibit its officers 
from taking contracts for the supply of firewood, 
and selling wood to private parties,” and confine 
them to the supply of “ Government brick-fields 
# and other kindred requirements.” 

The Collector of the Nilgiri* is of opinion that some of the sig- 
natories of the petition are engaged in planting firewood trees 
for sale to the public, but that the majority have only sufficient 
for their own requirements ; and that by the retirement of 
Government from the field, the price of firewood would be raised 
bo high as to cause serious hardship to the poorer consumers. 
Looking, therefore, from the consumers’ point of view, the 
participation of Government in this enterprise can only be 
looked upon with satisfaction. On the other hand, however, 
the petitioners say that “ there is now a considerable amount of 
wood available for the public,” and it may be inferred that if 
Government enters into competition with them, private enter- 
prise must go to the wall. It further appears that sixteen per- 
sons obtained allotments of land aggregating 506 acres in 1869 
for fuel plantation, and it is to these grants that the petitioners 
refer. The Collector, however, points out that the land of four- 
teen persons, representing 428 acres, has been resumed, in con- 
sequence of the grantees having failed to plant it ; and that 
only two persons retain their land to the extent of 77 acres, and 
that even in these the planting has been imperfectly done. 
Under these circumstances, the Collector upholds the partici- 
pation of Government in this enterprise, and denies that the rates 
have been unduly lowered. To our mind, the petitioners have 
failed to make out a strong case. If they have neglected to 
utilise properly the land granted to them, they cannot expeot 
the consumer* to submit to pay high rates, when, by Govern- 
ment stepping in, they are enabled to buy firewood, at cheaper 
rates. The Government of Madras have, however, taken a more 
liberal view, and after consulting the Conservator of Forests, 
have issued the following order, which should meet the oase on 
both sides 

lie Government observe that large State forests are main- 
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tamed in this country for reasons of paramount importance to 
the community. The thinnings and loppings of these forests 
mast be disposed of somehow, and there does not appear to be 
any difference in principle between selling such cuttings whole- 
sale and selling them by retail. The Government concur, 
however, in the opinion expressed by the Conservator that for 
reasons of departmental convenience, it is desirable to substitute 
sales on the plantations, if possible, for the existing system. 
They resolve, therefore, to direct that for the present the system 
bf sale at the Government depot be maintained with the modi- 
fication that deliveries at houses should cease, but that after 
November 1st the cuttings on plantations and sholas, in com- 
partments to be set apart for the year, be sold by auction in the 
manner proposed by the Conservator. Should this experiment 
prove successful the dep6t will be closed, but a reserve of one 
thousand tons should still be maintained ready for sale, in case 
the artificial advantage now to be conferred on certain private 
growers 'should result in an undue raising of the price of fuel to 
the prejudice of the poorer classes. The issue of tickets for 
head-loads to bazaar purchasers will continue as at present. — 
Indian Agriculturist . 


Beohuana Land. — This newest colony of “Bechuana,” or 
whatever its ultimate title, lies in the heart of temperate Africa. 
Its official limits are u the parts of South Africa situate west of 
the boundary of the South African Republic ; north of the 
colony of the Cape of Good Hone ; east of the 20th meridian of 
east longitude; and south of tne 22nd parallel of south lati- 
tude.” It is situated on the great central backbone of Africa, 
and is fbr the most part a, plateau of from 4,000 to 6,000 feet 
above the sea level and healthy to a degree for Europeans, a 
feature incontestably proved by the medical records of General 
Warren’s expedition. Entering the district from the south, the 
general character of the country is that of open and undulating 
plainB, for the most part bare of forest trees, but dotted with 
patches of camelthom scrub. This lasts for about 100 miles, 
after which the country becomes pleasantly and at times densely 
wooded, except when it is mountainous, as in the neighbourhood 
of the “ stony ” towns of the chiefs Gasseitsi and Sichele. Tfie 
main cause of this absence of trees lower down is the enormous 
demand for wood created when the diamond diggings made 
Kimberley a populous oentre, using endless steam engines. It 
is commonly reported that for 10 years every day the^e entered 
Kimberley about 100 wagons, each carrying on the average 20 
trees, chiefly out up in these districts. Com during tbi* period 
was from £14 to £18 per ton. It is hoped that this inSjyw- 
minute wood-cutting will be stopped by the new admiiiistnitkm ; 
at all events, it will not proceed at the same rate now, inaraubh 
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as the completion of the railway to Kimberley will reduce the 
price of coal by a third, and make it as cheap as wood fetched 
from necessarily long distances. This absenoe of wood or dan- 
cer of its absenoe must be rectified, or the conveniences of life 
will be much curtailed. At Khanza, the town of the Bamang- 
ketsi tribe, and again at Sichele’s Town, the Missionaries have 
planted trees in their gardens ; and although these are not 12 
years old, I found very flourishing and well-developed specimens 
of blue-gum, apple, pear, peach, cherry, vine, loquat, fig, pome- 
granate, mulberry, quince, orange, lemon, citron, banana, and 
others. — Times. 


Casuarina Timber. — In your issue of Saturday last, you re- 
ferred to a letter from the Honorary Secretary of the Madras 
/gri-Horticultural Society to Mr. Thorowgood, Chief Engi- 
neer, Madras Harbour Works, suggesting that casuarina timber 
might be utilised otherwise than by being used for firewood, 
particularly by being set on end as blocks for paving level 
crossings over the Harbour Works Railway. Mr. Thorowgood 
has acquiesced in the desirability of giving the suggestion a 
trial. The results of the experiment mil be eagerly awaited by 
a large class of men who are proprietors of casuarina planta- 
tions. The result will also be of interest to professional men. 
The industry of casuarina planting in Madras is so profitable, 
and its rearing requires bo little care, that every acre of avail- 
able land bordering on the seashore is now being planted out by 
the owners with casuarina. And if scope is found for its use 
in any new direction it will give an additional impetus to this 
industry. But, as Mr. Thorowgood has remarked, casuarina 
wood will not stand the change from wet to dry. It is liable 
to rot under less unfavourable circumstances than teak wood, 
and other equally expensive timbers of India. One of the chief 
requisites of paving materials is durability, immaterial of oost, 
for it is undesirable to renew the material more frequently 
than is absolutely necessary, as it blocks up 'traffic during re- 
pair. I caimot, therefore, be very sanguine of the success of 
casuarina timber as a paving material. But there are other 
uses, which have not occurred to many, to which 
timber may be put in positions where their strength and dur- 
ability will not receive snob a severe test as in a level crossing. 

The idea of cutting casuarina logs r into planks reapers 
has not yet suggested itself to builders in Madras. But this 
idea was profitably availed of in a large tile iaotory on the West- 
em Coast, where it became necessary to devise some plan, for 
npaufeoturing with as little expense as possible, shelves to a 
Urge extent mm drying the tiles under sheds. An experiment- 
al was made to saw some casuarina logs pla n k s 
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and reapers. The results were as gratifying as they were sur- 
prising. The logs yielded planks one men thickness and one 
foot inhreadth. Several hundred drying shelves were manufac- 
tured yrith such planks and reapers. Casuarina reapers were also 
used for the roofs of the sheds. The saving effected by the 
employment of casuarina wood, in lieu of more expensive tim- 
ber, was considerable. The difference of oost in Madras will 
be greater still, as casuarina is an indigenous plant of the Coro- 
mandel Coast, while all other timber has to be imported from 
Burma, or the Western Coast. It is the usual praotioe in 
Madras to fell casuarina trees, intended for • firewood, long 
before they attain the proper age of maturity. There is a cer- 
tain age at which each tree reaches its greatest weight, after 
that, the trees loses in weight, but gains in strength and dura- 
bility, until the age of maturity is reached. To dealers in fire- 
wood, strength and durability are of less consequence than 
weight. Hence trees are sometimes cut almost green. Timber 
obtained from such trees lacks strength and durability, and is li- 
able to split during the desiccating process. It is also prone to be 
attacked by white ants, and is susceptible to the effects of damp. 
In Madras, seven years are considered sufficient for the full 
growth of a casuarina tree. The timber used for the shelves 
mentioned above was obtained from trees at least 15 years old, 
and, when seasoned and sawn, they presented a brown colour 
deeper than that of benteak. If it is desired to utilise casuarina 
wood for like purposes in Madras, the trees must not be felled 
until they attain the full age of maturity, which, from the above 
experience, may be fixed at not less than from 12 to 15 
years. Casuarina, used as fuel, is obtainable in Madras from Rs. 
iO to Rs. 12 per ton. But taking into consideration the longer 
growth of trees, intended for building purposes, the cost of the 
timber in square logs may be set down as Its. 25 per ton. The 
least expensive timber procurable in Madras is mangoe wood. 
It coBts about Rs. 50 per ton. Casuarina wood will, therefore, 
not be half as costly as the least expensive timber procurable 
in Madras. — H. 


With reference to a letter on casuarina timber signed “ H,” 
published in the “ Madras Mail ” of 14th instant, 1 think your 
correspondent is mistaken when he says that the idea of cutting 
casuarina logs into planks and reapers has not yet suggested 
itself to builders in Madras. Many years ago I heard that 
Messrs. Deschamps and Co. had constructed the roof of their 
pianoforte warehouse of casuarina timber ; and a Royal En- 
gineer recently told me he had used it to some extent for rafters 
and reapers, and other inside work, in out-buildings, and it 
served Iub purpose well. Wherever roughly sawn timber will suit 
the work, certainly where not exposed to the weather or to the 
attacks of white-ants, casuarina wood might profitably he used ; 



both, QUBBtas aid wmian 


91 


bnt where finish m neoessary, its extreme hardness will make 
it too expensive to work, although I have seen some excellent 
articles of furniture made of it. Your correspondent is also 
in error in his belief that, in Madras, seven years are consider- 
ed sufficient for the full growth of a oasuarma tree. It is true 
that planters on a small scale, and certain persons who wish to 
make a show of returns, cut their trees at even five years old. 
but persons who can afford to wait, and who have well weighed 
the subject, think that the maximum of profit for fuel is pro- 
bably attained when the trees are between l&aiid 20 years 
old, though the trees grow long after even the latter age. 
Certain it is that there are hundreds, and probably thousands 
of trees in the plantation near Madras of about 15 years old 
and upwards, from which might be cut long and straight planks 
of a foot broad ; and ptobably the owners would sell them 
standing for the purpose at half the sum of Rs. 25 per ton 
\ hich “ H ” reckons as their value . — Madras Mail . 


In the island of St. Helena, the white ants were, it is supposed, ac- 
cidentally introduced from the coast of Guinea, about 20 years 
since. Jamestown was devastated, the cathedral and the books 
of the public library were destroyed. Everything in the town 
made of wood was more or less injured, imperilling the lives of 
large numbers of the 4,000 inhabitants. In the Government 
stores it was found that the moist traces of the insect on the out- 
side of the tin cases caused very speedy corrosion of the metal, 
and enabled the insects to make their way in and devour the 
contents, doing many thousand pounds damage. The Governor* 
of St. Helena applied to the Lords of the Admiralty for the best 
mode of linding the ant’s nests, and effectually destroying them, 
and also as to the description of timber which has provol to he 
least susceptible of injury from the insects ; these inquiries hav- 
ing been referred to General Hearsey and the Entomologioal 
Society, it was decided that the nests must be sought in the plains, 
that if the antB once effected a lodgement in the walls of a 
house, the walls themselves must be taken down before the in- 
sects could be got rid of. Steeping timber in a solution of quick 
lime, will prevent the attacks of the insects, and impregnating 
the timber with creosote has been found a preservative. In 
Western Australia, where white ants abound and destroy all 
buildings and furniture to a great extent, the wood of the 
mahogany tree has been found proof against the ant’s attacks : 
whUe in the Amazon country, where the house walls consist of 
posts with crossed laths filled np with mud and oovered with 
lime and cement, the houses, if washed over with a solution of 
1 “P *01 be preserved from attack .— World of 
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New Tanking Materials. — We have received frbm Messrs. T. 
Christy and Oo., of 155 9 Fenchurch Street, a sample of some 
finely-ground bdbul pods (Acacia arabioa ). The sample is of 
fooa quality, giving as much as 31*88 per cent, tannic acid. 
We had previously analysed several samples of these pods, but 
they were all with the seeds enclosed ; and as the seeds were 
very large And heavy, we advised our correspondents to piok up 
the pods when quite ripe, so that the seeds might be easily re-* 
moved, thug lessening expense in freight and rendering the 
material more valuable. In this instance it has been done, and 
will, we believe, pay the shippers. Our friends would do well 
to communicate with Messrs. Christy and Co., who state that a 
shipment is en route and may be expected shortly. The b&bul 
berk is in common use with the tanners of Hindustan and other 
obuntries ; in some cases they use nothing else. The supply is 
unlimited, and as it is without doubt one of the finest forms of 
tanning, we trust some of our readers will go out of their wify 
to try this new material, and not allow it to fie neglected at the 
docks. The colour it imparts to the leather is lighter than oak 
bark. We need hardly say that we shall always be prepared to 
encourage the import of any new material. If samples are sent 
to our office, our laboratory will be open to receive them and 
report thereon. — Leather. 


The trees may outlive the memory of more than one of those 
in whose honor they were planted. But if it is something to 
make two blades of grass grow where only one was growing, it 
*is much more to have been the occasion of the planting of an 
oak which shall defy twenty scores of winters, or of an elm 
which Bhall canopy with its green cloud of foliage half as many 
generations of mortal immortalities. I have written many 
verses, but the best poems l have produced are the trees I 
planted on the hill-side which overlooks the broad meadows, 
scalloped and rounded at their edges by loops of the sinuous 
Housatonic. Nature finds rhymes for them in the recurring 
measures of the seasons. Winter strips them of their ornaments 
and gives them, aB it were, in prose translation, and summer 
reclotnes them in all the splendid phrases of their leafy 
la ng uage. 

What are these maples and beeches and birches but odes 
and idyls and madrigals ? What are these pines and firs and 
spruces but holy hymns, too solemn for the many-hued rai- 
ment of their gay deciduous neighbours ?— Oliver Wendell 
Holmes. 
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FOREST ORGANIZATION FOR BEGINNERS. 

( Continued from page 66). 

SECTION III — ASSESSMENT — (continued). 

C. — Methods of estimating* the cubic contents of groups 

INVOLVING NO DIAMETER-MEASUREMENTS. 

V.-p-By Eyb. 

In estimating tlie contents by eye, the assessor walks through 
the group from end to end in several directions and estimates 
either the contents of each tree singly, or the contents per acre 
of the whole at a glance, from experience of the cubic contents 
per acre of trees growing under similar conditions of height, 
age and environment. In the latter case, he has to make allow- 
ance for blanks. If each tree is estimated singly, the assessor 
has to mark every one as he proceeds with the bark-blazer, or 
with paint, so as not to estimate the same tree twice. 

Even when carried out by men of long experience, estimates 
of this kind may differ from the actual quantity by 50 per 
cent, or more. The method should not, therefore, he employed 
for seedling-forest in any case in which a certain degree of 
accuracy is essential. It may, however, sometimes suffice in 
estimating the contents of young seedling-groups whioh are 
not destined to be exploited during the current period (of, gen- 
erally, 10 to 20 years), and also for estimating the yield of 
coppioe-forest. In the former case, the question will generally 
be not so much what the present yield of a group is, as what it 
will be at the end of its revolution ; but this is a problem whioh 
cannot be solved for many years in advance, fortunately a rough 
estimate is all that is generally needed in such cases, %nd muoh 
lees, accurate methods will often suffice than are necessary, or 
desirable, in the case of maturer groups. 


o 


94 


PORSfT ORGANISATION FOR BBOIFMlRi# 

VI. — By means of Experiential Tables. 


Experiential tables consist in tabular statements showing the 
yield per acre of a species from year to year, or from period 
fa period. Besides being useful for estimating the contents of 
nntnixed groups, they may be employed in a variety of ways 
for other useful purposes, as, for instance, in the determination 
of the most advantageous revolution, in fixing the current, past, 
and prospective increment, as well as the quality-class, of a 
group as measured by its yield at any given stage of its growth. 
In valuing forests for purposes of taxation, commutation of 
rights, &c., statistical data of this kind are indispensable for 
the solution of certain problems. 

It is desirable that they should contain columns showing, at 
least, for various average ages, (1), the yield per acre of main- 
cuttings, and (2), the average height. To this may be added, if 
required, information regarding (3), the yield of thinnings p*r 
acre, and (4), the aggregate basal area per acre. The sum of 
basal areas is not necessary for determining the cubic contents 
of groups by this method, but it may bo used to determine the 
quality-class of a group. It is usual to have four or five such 
classes, each one corresponding to certain yields per acre ac- 
cording to their yields from period to period, and if it is found 
that the trees on a test-plot in a group whose class we wish to 
fix, is about 50 years old, with an average height of 60 feet, an 
aggregate basal area amounting to 150 square feet per acre, and 
that these quantities correspond pretty closely to similar data in 
the tables for a group of, say, the oest class, then it may be taken 
for granted that the yield per acre is about the same in both 
cases, and that, consequently, the quality-class is also the same. 

A question which has sorely troubled compilers of tables is 
how to fix the class which shall correspond to a given yield. 
The usual method pursued until comparatively recent years has 
been to select fairly well-stocked groups of various ages from 
amongst the worst, to measure them after thinning, ana to give 
the average results per aore as the yields of the first class. The 
yield o£ the best clasB is similarly determined. The yields of 
intermediate classes are then determined arbitrarily, to the best 
of the assessor’s ability, by examining groups which he thinks 
are of the required quality, or they are interpolated in arith- 
metical progression between the best and worst yields. Of 
course, it would not be possible, nor indeed expedient, to deter- 
mine the volumes of groups of every age from year to year by 
aotual measurement ; groups of very different ages (16, 21, 30, 
36 , 45, 51, 60, 68, 75, 83, 91, for example) are therefore, taken 
for experiment, and the yields of intermediate years interpolated 
arithmetically. In the tables, the yieldi are then shown at re- 
gular intervals of 5 or 10 years. 

The following method, which is certainly one of the best, was 
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first employed by Baur when constructing tables for beech and 
spruce. A number of groups of all ages and classes in various 
parts of the country, or tract, for whose forests tables are to be 
constructed, are selected, endeavour being made to take as 
nearly as possible the same proportion of good, medium and bad 
groups, and to avoid abnormally good, or bad, ones. They 
should be fully stocked, and the test-areas not less than three- 
qnarters of an acre each, nor should less than 30 such plots be 
taken for each class, or, supposing that five classes are decided 
on in any ca<e, 150 altogether, if any require thinning, they 
should be thinned to the usual extent The remaining trees are 
then measured to test the yield of main-cutting : the quantity of 
timber and firewood, the mean heights, ages, and coefficients, and 
the sum of basal areas, being ascertained (by Draudt’s method) 
for each test-plot. The station and condition of each group are 
also described. The average yields, &c., per acre are then de- 
daced from the above data. The increment in height during 
the pa»t five years is also determined for each test-group : this 
information is required for determining the heightr-curves. The 
operator may then proceed to determine the cubic contents for 
all ages graphically. For this purpose, a straight line (abscissa) 
is drawn parallel to, and near tne bottom of, a sheet of paper, 
and divided into as many equal parts as there are years in the 
a^rageageof the oldest group. The divisions, representing 
one yeai eaeh, are numbered successively from left to right, and 
lines (ordinates) drawn at right angles to the abscissa from them 
to the top of the paper. The cubic contents per acre of the 
experimental groups are then marked off on tne ordinates on 
a suitable scale, from points on the abscissa corresponding to 
their respective ages. The number of cubic feet in any group 
corresponds to the length representing that group’s ordinate, 
the distance being marked off by a dot, or circle, which should 
be numbered so as to correspond to the number of the experi- 
mental group. 

To determine the limits of the classes, the highest points on 
the ordinates are all joined together in one line, and the lowest 
in another line, both lines meeting in the year 0 of the absoissa, 
as shown in the diagram. These lines represent, respectively, 
the highest and lowest limits of the classes. The positions of 
intermediate class-lines are fixed by dividing the portion of the 
last ordinate which joins the two class-lines, into a number of 
equal parts answering to the number of classes required. If 
there are to be five classes altogether, four distances will have to 
be inserted. Curves are then drawn joining each of these 
IT”? P 0 ® the ft hsci»sa. In drawing ont the 

nrst two lines, an angular zig-zag arrangement should Jbe avoid- 
eo, a gentle curve, being maintained, which will sometimes pass 
above, and sometimes below, the points they shonld intersect. 
In this way abrupt variations, which are not natural, are elimi- 
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nated, and a more average result is obtained. If any of the 
test-groups are found to be represented by strikingly long, or 
short, ordinates, they shonld be left out of consideration alto- 
gether in drawing the curves, the object being to avoid extremes. 
The spaoes between the lines represent the ranges of the classes ; 
The groups whose ordinates terminate in the second spaoe from 
the top belong to the third olass, for instanoe, supposing there 
are four olasses. 



Figure ill artra tire of the graphic method of finding the cubic contents of 
groups— for four classes. 

The average cubic oontents of a class will then evidently be 
found by drawing a curve through its centre from the last ordi- 
nate to the point 0. The average cubic contents of a group 
50 years old of the 4th class will, therefore, be found by mea- 
suring the length of the ordinate number 50, to the top conti- 
nuous curve, that length on the scale being the equivalent yield 
in oubic feet of an average group. 

The other data which have been collected, may also be regu- 
lated by means of a system of curves. Baur found that the 
average heights always correspond to the class to which a 

S belongs, and that the heights are, therefore, at once the 
»t and mo& reliable means of ascertaining to which olass 
a group belongs. The truth of what Baur ana others consider 
they have demonstrated by direct experiment may be shown 
to be probable in another way. Extensive experiments seem to 
have proved, for instance, that if the average ages and heights 
of two groups, of the same speoies and similar as regards density 
and treatment, be the same, their form-coeffioients will also oe 
equal ; but if the heights, ages and coefficients of two such 
groups be equal, the remaining factors on which their volumes 



romitt oboabixatio* fob bisimbbs. 


07 


depend, namely their baeal areas, must also be equals conse- 
quently, their quality-classes must he the same. 

Baur employs a somewhat different method, for finding the 
average heights, to that just described for finding the oubio 
contents of groups. He lays off the heights, in the same man- 
ner as the cubio contents are laid off, on ordinates : those of 
testpgroups which are first olass as regards their oubio oontents 
are represented in the ordinates by black oiroles, or dots, those 
of the second olass by blue, those of the third by yellow, and so 
on, each class getting a different colour. In every oase it will, 
he says, be found that the heights of the first-olass test-groups 
are arranged together in one row, those of the second in another, 
and so on in ascending order up to the best class, each one hav- 
ing a distinct zone of its pwn. He then reduces the number of 


these scattered points (in each zone, of oourse, separately) by 
taking one average height for clusters here and there, wnere 
convenient, indicating the central position of each one by a cross. 
The crosses in each zone are then joined in the manner already 
described by means of curves, which represent the average 
heights of groups for corresponding ages and classes. 

In estimating the heights of the crosses, that is to say, the 
average heights of the clusters, their heights must first be re- 
duced to one age, when the mean of the whole number may be 
taken as the required height. Thus, if a number of groups 
taken in a cluster vary in age from 90—102 years, it would 
suffice to reduce their heights to those corresponding to an age of 
96, which is the mean between 90 and ] 02. For a test-group 91 
years old, in that case, an increment of 5 years would have to be 
added to its height ! for one of 97 years, one year’s increment 
would have to be deducted, and so on, which can easily be done, 
because the height-increments of test-groups being known for 
the past five years, and the same rate being assumed correct for 
hve years to come, ten years’ increment may be said to be known 
for each group. The average of the reduced heights would then 
give the average height of the cluster for an age of 96 years. 

Hitherto it has been generally assumed, in theory at all 
It”? 10 PJMtioe, that experiential tables should only be 
employed for determining the contents of groups which are 
™nrt^ ked ’ |} nd wh ‘<* have received the same treatment from 
L", j~ E, wards , “ thoM which were used in compiling the 
„n? tJ* ’ h ? We T; 0 ’ ail ?.® f or his method that «i^ re- 
pr£kii 8af A ap t ed *° ^ 0U P 8 irrespective of their 
“ d r den « t 7. provided that very great aoou- 
^ In order t0 determine the contents of an 
TO U n,a 7 * necessary to make al- 
is m&LtoS * de ^‘ y «>r instance, the densfty of a group 
Wlyitofi ’ the y ield Bh °wn in the tables for a 

tiplied by *7. Mme ^“bty would have to be mul- 



FOREST ORGANIZATION FOR BROINNBRB. 


*8 


In o^der to find the quality-class of any group, that of the 

g roup in the tables most nearly corresponding to it as regards 
eight and age should he taken as the required class. If, for 
instanoe, a group is 60 years old and 70 feet high, and if a group 
of the best class of that age should, according to the tables, have 
a height of, say, 72 feet, the group in question might be con- 
sidered to belong to the best class ; if, on the other hand, its 
height were, say, only 60 feet, it would belong to a lower class. 

One of the principal uses of tables of this kind is to enable 
the organizer to predict the rate of growth of groups. In es- 
timating the yield of a group which has to be exploited, say, 20 
years hence, it is necessary to add the prospective increment 
during that period to its present contents, so that the most ele- 
mentary system of management may require the construction 
of increment-tables, as they are sometimes called. 

The following table of the yield of spruce of the best class 
was constructed by Baur by the method of curves. He givus 
also the yields and other particulars for four inferior classes, as 
well as columns showing the aggregate basal areas per acre, 
which are not given here, the amount of detail which is given 
being quite sufficient to illustrate the method. 


TABLE OF YIELDS PER ACHE FOR SPRUCE : 

BEST CLASS. | 


Mean height 

Cubic Contents 

Alto 


Timber and other 

of 

Group. 

Group. 

Timber only. 

Wood, including 
Branches. 


Feet. 

Cubic feet. 

Cubic feet. 

6 

1 


215 

10 

8 

72 

572 

15 

8 

501 

1,140 

20 

14 

1.001 

1,959 

25 

24 

1,616 

2 889 

80 

84 

2,604 

8,947 

85 

42 

8,232 

4,948 

40 

50 

4,276 

5,892 

45 

56 

6,284 

6,788 

50 

62 

6,078 

7,528 

55 

67 

6,807 

8,165 

8,609 

9,895 

60 

72 

7,465 

65 

77 

8,108 

70 

82 

8,680 

9,967 

75 

87 

9,252 

10,482 

80 

92 

9.824 

10,982 

11,488 

85 

95 

10,886 

90 

98 

10.897 

11.897 

11,988 

95 

101 

12,470 

12,899 

100 

105 

11,898 

12,841 

105 

108 

18.898 

no 

111 

12,427 

18,757 

115 

118 

18,065 

14,157 

14,615 

ISO 

115 

18,442 







Please alter a* follow*:— 

Jlmarkt. 

The current yearly growth in height culminates in the 25th year. 

The mean height-growth in the 45th year. 

The current cubic increment of the timber and firewood culminate! in (he 80 th 
year. 

And their mean yearly (tabic increment in the 48tb year. 
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JUrnarh, 

The current ycnr ly growth in height culminates in the 40th year. 

The mean height -growth in the 77 th rear. 

The current cubic increment of the timber and firewood culminate! in the 67th 
year. 

And their mean yearly cubic increment in the 116th year. 

{To be continued ). 


LIGHT GRAZING IN GOVERNMENT FORESTS : SOME 
CAUSES INFLUENCING THE REPRODUCTION 
OF FOREST TREES. 

Given that the number of cattle is great in the neighbourhood 
but that they have already a reasonably sufficient grazing area 
for their purposes, what will be the effect of opening, for a few 
months of every year only, forest tracts at other times closed to 
them ? This is the question in so far as the Bahraioh Gov- 
ernment forests are concerned, of which a very extensive area is 
kept open to pasture from year’s end to year's end. Let other 
officers formulate in accordance with the conditions speoial to 
their districts. r 

110 nl! ! n generalize in a matter subject to so many extreme 
differences of treatment as a forest. Seeing that the same forest 
will very often require a totally dissimilar treatment at our hands 
for its component parts, the folly of suggesting a uniform regime 
for a collection of districts becomes manifest; but what about 

Provinces** ^ SUggeatlon when “tended to include several 

Surety an officer making recommendations of the kind, recom- 
<~publ. to GoT.mra.nt fc, 

ttSrSStSK “f“ "««« wli 

W 'raid the opening of the closed tracts of the Bahraich forests 

IdvoJlteS ‘wSt ° „ ?ear ?“ ly e ftV8 al ! tbe effecte wl “ch the 
wall 7 r ^ grazing claim for such a course ? It is aa 

well to remark here that those who propose this subdued form 

° th ® m8elveB > alive to the evils of 

.3, 0 ffigf 1. ■“ a. *». da- 

ttatkT SkSjSr&ejta ** S* »<™ onndition 

here compensated fo7 bv * dttDt ° n ] h L ® P r ® 0enoe of are 

exelnsion^f caSe JdS gM “ d whi ° h the total 

of grazing is practically 
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for has been accomplished. In most instances. I should he in- 
clined to seek for a less dangerous remedy. There can he no 
possible doubt that, under certain conditions of forest, the result 
of excluding fires and cattle is of the moBt disappointing nature. 

Absolute failure of reproduction will, in almost every case, he 
due to some unfavourable state of the soil. The Bhinga forest 
in Bahraich is a notable instance of the kind. This b&1 forest 
has, in parts, been strictly preserved during the past 10 years. 
Yet, you may walk a mile in these closed tractB, without, on 
diligent search, finding more than half a dozen sickly seedlings, 
most of which would appear to die off within the year. An 
examination of such parts of the Bhinga forest as are still open 
to cattle — a very large area indeed, comprising as it does two- 
thirds of the forest — will give us a good idea of what the closed 
tracts were previous to having been reserved. The whole of 
this open forest is much grazed over, so much so indeed that at 
the close of the rainy season there may be said not to grow On 
its surface a blade of grass 2 inches long, unless indeed within 
the protecting influence of some thorny shrub or creeper. So 
much is this forest grazed over, that it iB only through fear of 
soon having no timber wherewith to supply the neighbouring 
privileged populations, in view of the certain ruin of the rest of 
the forest, that we have been induced to close any part of it to 
cattle. Constant felling — if only of inferior species — unattended 
by a corresponding growth of young trees, the disappearance by 
natural agencies of old trees similarly unreplaced, excessive 

M ing, bad treatment generally, have denuded very large areas 
e Bhinga forest of all useful forms of timber. Much of the 
ground was covered over with a dense and exclusive growth of 
thorns. Elsewhere, a thick matted turf, that sure accompani- 
ment of heavy grazing in open glades, opposes its impenetrable 
surface to every kind of seed. Everywhere the ground is of 
an adamantine hardness. 

There are no signs of a vegetable soil. Where not clothed 
with turf, the naked understratum of heavy loam, often a pure 
clay, stands out yellow and staring. What has become of the 
original rich light soil to which those tall fine old s&l trees, still 
many in number, are living witnesses ? It has passed away 
generations since along with those conditions which, in great 
part, contributed to its presence. The ancient medium in which 
these patriarchs first took root has vanished in the process of 
time, and in the absenoe of those arrangements which, at a 
former period, nature had made for its maintenance and renewal. 
Its diminishing riches have been robbed by successive exposure 
to the sun's heat, stamped out by the heavy tread of generations 
of cattle, destroyed by fires, washed away by the waters, scat- 
tered abroad by the winds of heaven. During the dry months 
of the year, no dews form on this nude surface, from whioh all 
herbage is oropped close to the ground. Everything is then 
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dry, parched, and barren. At that period, we find ourselves me- 
chanically calculating the depth to which the roots of the trees 
mast be imbedded that the latter should be there and yet live. 
We find no difficulty in realizing the various steps which will 
finally usher this cattle-ruined forest into that oondition of 
barren waste whioh will deity to man even a sustenance for his 
flocks. Much of the forest has already reached this stage. 
During the monsoons the waters, not being readily absorbed by 
this dense compressed soil, accumulates on the surface, inundat- 
ing the ground at periodical intervals — often to the depth of a 
foot— and causing much seed, notably s£l seed, to perish. Such 
plants as are able to withstand so many inclement Auditions are 
mostly species showing a preference for heavy, olayey soils, in 
the monsoon slush of whicn their india-rubber-like seeds would 
appear to find a congenial emollient. Ebony ( Diospyrct Melan - 
Myhm) belongs to this class. But well as ebony reproduces 
itself under the above conditions, circumstances are too hard 
e\ on for so hardy a species, and it grows up, slowly and pain- 
fully, into a short and stunted tree. Thorns alone would appear 
to be here in their element. The whole forest is invaded by 
thorns, and in time it looks as if there would be nothing else 


Let us now turn to a study of the differences between this 
grazed portion of the forest and the small areas that have, for a 
period of ten years, been protected from cattle. It should be 
mentioned that the whole forest has been preserved from fires 
the grazed area, in fact, containing nothing that would readily 
encourage a conflagration. Evidently, the condition of these 
closed tracts must, at one time, have been very similar to what 
wo have seen to be the case outside, since they were not selected 
for them much superior appearance, but for their situation, which 
permitted of their being closed with the least inconvenienoe to 
the people. It is truo that we find but few young sal on the 

t loee are weak an< i sickly. But what about 
that . Nature does not work miracles. For her to do so would 
be to give encouragement to the abuse of her laws. What 
are ten years to her ? Shall she hasten because we have been so 
foolish as to deal with the work of ages as we would deaf with 
a cabbage garden ? Think of what till soil wa, Wore we Zl 

JTSii fn C hd , e ^ fr T - * 1 ' * ' « ^“iWe ^t X^ 

expensive* * 901 “ thl6 ’ at least not "ithout the aid of 

r P roc ?«““»ga on our part to further its renroduotion 

• the^M What we do find is a verrapparent amend- 

ed Waters do not a 


meat in 


cumulate on the Jn^ a ■*£ S0 Waters d ° “°1 

temShtf l«rS™i? n - mg * h « A thick 

of tfe SS! ceSn Yi“ "“**£*8 ™oh to the richness 
tending over localltaes ? this cover is gradually ex- 

"Ming over the whole area. The reproduction of ebony if vSy 
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un- 

richness 
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good, and the poles of this species are straight and vigorous* 
looking, Every where, such parts of the forest as are insuffi- 
ciently sheltered are crown over with a dense covering of 
grass, from 2 to 3 feet high ; and this grass is saturated with 
moisture during the wh<3e of the winter months, forming in 
this respect a striking contrast with similar open tracts in the 
forest grazed over. There is no turf to bo seen any where, 
and conditions for reproduction are excellent for such species 
as can conform to a soil still very heavy and of indifferent 
quality. 

I have dwelt at considerable length on the subject of this 
Bhinga fore^ for two reasons. In the first place, I wished to 
show the unreasonableness of expecting the immediate repro- 
duction of superior species in soils no longer suitable to them 
in this respect, and secondly, 1 desired to give an impressive 
instance of the ruin which must, under certain conditions, over- 
take sooner or later every forest burdened with the unnatural 
plague of cattle-grazing, even when the cattle do not themselves 
feed on the species constituting the forest. That grass against 
which so many of us rail, and not without cause, has its useful 
purpose. Its absence in over-felled or poor forests is the one 
great cause of soil deterioration, and, of course, this is synon- 
ymous with forest deterioration. The grass is here but the 
protecting cover given by a thoughtful nature wherewith to 
shield the soil from the rays of the sun and the action of the 
elements. It serves to prevent evaporation. It invites Ihe 
formation of dews, by the aid of which the young plants are 
enabled to bear up against the subsequent drought of the three 
hot months preceding the rains. Once reproduction has taken 
place, the shelter of the grass is keenly relished by the s&l 
seedling, a fact patent to any body who will take the trouble 
of observing seedlings of this Bpecies plaoed in the two oppo- 
site conditions represented by a grazed forest and a forest not 
subject to the action of cattle. In the former case, the seed- 
lings that have escaped being trampled upon will be found 
to suffer bitterly from frosts, and then to die off in great part 
from drought. In the grass we shall always find tne young 
s&l seedling looking green and vigorous. I have seen them 
so in grasB 4 feet high. 

To admit, therefore, even a moderate number of cattle into 
forests suffering from an ill-conditioned soil, such as the closed 
traots in Bhinga, would he a most suicidal tiling to do, seeing 
that the soil is there in process of recovery from the curse of 
this same cattle-trampling — always a fatal tiling in clayey soils— 
and of having its impoverished surface denuded by the same 
agency. It is necessary, therefore, to always ascertain whether 
the failure of reproduction has not been due to some other cause 
than the mere prevalence of a dense crop of gr&BS on the ground. 
f On the other hand, it is, as already mentioned by me, most 
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true that the accumulation of grass and leaves in sdl forests not 
subject to grazing or fires is often a serious hindrance to the 
reproduction of that species, if not to other species similarly 
situated. I passed the whole of the rainy season of 1885 in the 
Bhinga sdl forest, as also a portion of the preceding monsoons, 
with the principal object of studying sdl reproduction, and the 
circumstances which influence it. 

The result of my observations was that sdl seed in the closed 
tracts did not, over very large areas, come into contact with 
the soil at all. Opposed in tbis by its large wings, which helped 
to keep it suspended in the decaying grass, th^Lsdl seed was 
still further impeded by the solid shield presenwa by the laBt 
fell of leaves from the neighbouring $[ trees— leaves still tough 
and leathery and pinned into position by the standing grass — 
the whole constituting a barrier beyond which hardly a single 
seed could penetrate to the soil below. Suspended in this ary 
medium was an immense quantity of sdl seed which, after send- 
ing out their tender radicles in an exaggerated and vain at- 
tempt to reach the soil, finally all withered up and died. Zm- 
mediate contact with the soil appeared to he a “sine <pid non” con- 
dition for successful reproduction . The intervention of even a 
rich mould of decomposed vegetation was not conducive to good 
results. In this latter case, as outside the closed tracts generally, 
the Beod rotted from excessive moisture. Given the necessary 
and indispensable condition of a soil not subject to inundation , 
or to an excess of moisture , the sdl seed only germinated and took 
root profusely where nothing opposed its falling in immediate con- 
tact with the naked surface of the soil , and so long y always as its 
tender radicle effected its entrance into the ground without having 
been unduly exposed to the action of the sun and atmosphere . 

*In such parts of the closed tracts as were moderately well 
covered by tne aid of leafy undergrowths, and in which the grass 
was consequently much less thick, I observed plenty of reproduo - 
tion of sdl. But the most abundant crop of seedlings was to be 
seen, on a tract of 30 acres that had been burnt during the 
previous hot weather. There were not many sdl trees growing 
on this tract, but for 40 yards — it is as well to observe that sdl 
seed in no instance spread in this forest further than 40 yards from 
the parent tree— around every snch tree the ground was covered 
with sdl seedlings. 

Outside the closed tracts, much of the ground was inundated, 
so that the seed there rotted. Much seed again perished by 
exposure to the sun, and a large quantity was trampled upon by 
cows and buffaloes. The sdl seed is as tender a thing as a green 
ft™,™ to™* will break the radicle, which shoots 
forth to the length of an inoh very soon after the seed hfcs fallen 

SrLiik j?\ m ®° Stance, however, observed the seed to 
already showing. For the same reasons, a 
▼eiy short exposure to the sun's says is fatal to the seed. Un- 
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doubtedly, under conditions similar to those obtaining in the 
closed portions of the Bhinga forest, 'where the stock on the 
ground is comparatively valueless, I should unhesitatingly re- 
commend, as being the best plan to securo the needful repro- 
duction of s&l, and provided always that the quality of the soil 
admitted the hope of this reproduction leading to good results, 
that the whole surface he burnt over on the advent of an abundant 
seed year . Under conditions precluding such an extreme mea- 
sure as this, I would suggest that the grass be beaten down, and 
the surface soil excoriated by means of a heavy beam,* 6 or 10 
feet in length, with transverse convex grooves to it, and drawn 
by bullocks in imitation of the common harrow, or roller, every 
where used by cultivators in this country. The work could then 
be directed over such tracts as alone required this remedy. I 
have often observed in sal forests, where the soil was of good 
quality, what a number of seedlings was to be seen in the tracks 
of carts that had passed through patches of forest in which ^ 
dense growth of grass had hitherto obstructed all attempts at 
reproduction. 

As I have already said at the commencement of this article, 
I. see no objection, under such circumstances as the above, to 
“light” grazing, assuming that it is possible to confine the num- 
ber of cattle within limits, and that the remedy would not ho 
constituted into a continuous one. In the latter case, the bene- 
fits contributed by cattle in one part of the forest would be out- 
balanced by the number of seedlings killed, or mutilated in an- 
other, while the evils of surface hardening, and the certain risks 
of fire, consequent on allowing the public into the forest, would 
be always present. 

Speaking of the Bahraich district only, I am positive that I 
should not be able to confine thfe number of cattle within the 
limits defined by a subdued form of grazing, such as would be 
required for any special purpose of thinning out the grass. 

It is evident to me that a concession of the kind demanded by 
the advocates of “ light ” grazing, if applied to the now closed 
portions of the Baharich Government forests, would have the 
following consequences : — 

1. There would be a new incentive to breeding cattle on the 
part of the cultivators living off the forests, and whose principal 
grazing grounds the latter are. The present grazing dues are 
nominal in amount, and the facilities for evading payment 
altogether are numerous, and generally taken advantage of. 
The tending of cattle itself is, therefore, not only a very pro- 
fitable occupation, but a task more congenial to the people 
than the drudgeir attendant upon agricultural pursuits. Al- 
ready a number of oattle are maintained by the population, to 
&j£onsiderable distance from the forests, that is greatly in excess 
ox what even self-interest would, under ordinary circumstances, 
* Vide review on Bengal Report, in this number.— [E d.] 
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dictate. This is due to the facility already recorded by me with 
which the payment of the tax is evaded, also to religious feeling 
which opposes itself to those means of confining cattle within 
bounds that are available to other nations. In this way, our 
forests provide for a large percentage of old, maimed, diseased, 
barren, and otherwise unprofitable cattle. The Bhinga forest 
has thus become the home of several thousands of ownerless ani- 
mals, from which herds of semi-wild cattle have, in process of 
time, been formed, and which now do muoh damage to the crops 
of their former masters, giving rise to complaints about the 
losses inflicted by the near proximity of the forest. 

I only mention these facts to show the difficulty even now 
of keeping the cattle of the villagers within reasonable hounds. 
Shall we be able to do so any better when we have opened a 
still larger field for cattle grazing ? Does not every circum- 
stance point to the certainty of these same cattle increasing to 
an extent which can only end by our being obliged to open per- 
manently that which, at first, it was only intended to open 
temporarily? It is all nonsense to expect political foresight, 
and a regard for mutual interests, on the part of people who 
breed great bulls only to send them to devastate the crops of 
the community at large. Where 10 square miles of forest have 
been left open by us for pasture, every owner of cattle for 20 
miles round — and every man is such an owner — considers every 
acre of this open forest as being his own particular and private 
property. 

He ignores the existence of all other cattle, and, if he had 
only the money to effect his purpose, he would place as many 
cattle of his own on the ground as there are stoneB on its sur- 
face. If his cattle come to die, under these conditions, he will 
clamour until more forest is opened out to him, and so on until 
the whole area is grazed over ; first lightly, then excessively, 
then bo much so that the cattle die off wholesale in a famine. 
But not before the last granary for the supply of requirements 
that are fully as much needed as ghee — neglecting such factors as 
climatic considerations— -has been ruined past redemption, even 
as a grazing ground. And by such gradual processes is the 
goose exterminated that lays the golden eggs, political eoonomy 
being made to give place to the political expediency of the hour. 
t u i^ fce . r “* 8 sa ^> w ho are to be the real gainers ? 
In Bahraich the real gainers by the privileges in our forests 
are some two or three very rich “ talukdkrs, who own all the 
iand lying off the forests, and whose tenants, being mere tenants 
at the will of the landlord, have to pay per le net as they say 
m r reach, for every extension of the privileges granted by us. 
oumy these people muBt laugh in their sleeves at all th* good 
thmgs that we propose doing for them. ^ 6 

“ mcr «»*ing number of people of purely gracing castes 

ould come and settle on the outskirts of our forests instead of 
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proceeding, as most of them do now, to the more distant, bnt 
natural pastures of the Nepal Terai. 

8. Attracted by the same accumulation of fodder in tracts 
to be opened to the public after careful protection, people would 
bring tneir cattle to our forests from much greater distances 
than had been hitherto customary. 

The result of this general increase in the number of cattle to 
be provided for would be two-fold. In the first place, the tract 
hitherto reserved, but now opened for a time to the people, would 
be burdened with the presence of every head of cattle from far 
and from near, the owners all equally anxious to moke the most 
of the limited time allowed them. All those cattle which form- 
erly distributed themselves more or less evenly over an exten- 
sive area of forest, and now increased by a large percentage of 
new arrivals, would be packed into the perhaps relatively con- 
fined extent of the reserved tract. The result would evidently 
be more or less disastrous according to the size of the tract thfts 
temporarily opened to the public. It is difficult to believe, how- 
ever, that in any case the term of u light ” grazing could bo 
honestly applied to the proceedings. But, of course, 1 can only 
speak here of such forests as I have become acquainted with dur- 
ing the term of my service. 

The other result I have already referred to. 

The people, with their increasing herds, would soon clamour 
for the permanent opening of such tracts as we, for a special 
purpose, in an evil hour agreed to open as a temporary measure 
only. Once a privilege has been conceded, it is easy to extend 
it, but very difficult indeed to abolish it, or even restrict it. 

Camp, via Bahraich : \ E. P. Dansey. 

8th February , 1886 . / 

Since writing this article I have more carefully read the correspon- 
dence that exist* on the proposed introduction of a system of “ light ” graz- 
ing into some of our forests. Among other things, I notice that conditions 
are generally very different in Berar to what they are in Oudh. For instance, 
Mr. Diysdale talks of the useful agency of cattle us seen in the way which 
the seed are pressed by their heavy hoofs into the soil. Evidently then, 
he cannot at all refer to sal seed, the lightest pressure on which would be 
similar, in its effects, to the same pressure on a boiled potatoe. And again, 
Hr. Drysdale has nothing to fear from fires, seeing that he only opens his 
forests during the monsoon months. In Bahraich, the people would not 
thank me even if I permitted them to graze at that season ot the year. It 
is during the dry months of the year alone that the populations of Bahraich 
would like for permission to enter the dosed tracts, and then the danger of 
fires is itself sufficient to make us hesitate before aooeding to even the 
prospect of “ light ” grazing. Practically again, in Bahraioh, we should 
never be able to confine cattle within given numerical limitt. Their number 
is legion, and the difikmlUes in the way of enumeration and oontrol enormous. 
Ail we oould do would be to restrict the grazing to a short period of the year, 
and in my article I have dwdt on the fallacy of even this attempt ft “ light 14 
gracing. 
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light gracing in rbseryeb. 

Youb magazine for January last reaohed me but a few days ago. 
It contains two papers sent you by correspondents, “Tops” 
and “ W. E. d’A. on light grazing in reserves, and your re- 
view of the Berar Forest Administration Report for 1884-85. 
Ab I have succeeded Mr. Drysdale in Berar, and as all the three 
papers are chiefly written with reference to the light grazing 
system now adopted in Berar, I wish to offer a few remarks on 
them. 

“ Tops ” in his paper makes use of expressions, and, as it 
seems to me, writes in a style which do no good, and are not 
arguments for either side. Thus he writes, “ that reproduction 
can be improved by continual light grazing is false, and is, 
moreover, not proved by Mr. Drysdale^ * * The fact that 

continuous grazing of cattle is prejudicial to reproduction can- 
not be upset by a few casual observations ana rashly drawn 
conclusions.” Elsewhere, “ Tops ” writes of “ accurate observa- 
tion” showing this thing ; that that thing will be agreed to by 
“ any accurate observer ; ” and that something else is known 
“ to every observing forest officer.” These be “ prave ’orts,” 
but they are nothing more. The first thing is, perhaps, to state 
exactly what is being done. In Berar light grazing in the re- 
served forests means that a limited number of cattle is allowed 
to enter the forests from after the fall of the rains to the end of 
October. There is thus no “ continual light grazing,” far less 
as “ Tops,” who vires acquirit eundo , finishes with “ continuous 
grazing.” 

“ Tops ” announces the following dictum, “ whether any real 
advantugo exists in their exposure is more than problematical.” 
Tho exposure, that is, to light and air of seedlings crowded up 
in high grass. I read that, m the tree-forcing climate of Burma 
the teak sown in toungya lands has to he kept clear of weeds 
and grass. Several of Dr. Brandis’s old notes and suggestions 
for various provinces advise the sowing of seeds in lines, and 
keeping the lines clear of grass. In the advanced forestry of 
Europe, tho art of the forester is shown by the removal at the 
proper time of trees to promote the growth of seedlings under- 
neath them. ^ It, then, seems reasonable to suppose that young 
tree growth in long dense grass is hampered and often stifled 
by the grass over it. 

_ U Tops * tells us to consider “ what takes plaoe in a forest of 
the usual open character of most of our Indian forests when 
strictly dosed by tire protection,” and says, “ numerous seed- 
^ the meantime sprung up in the standing grass 
which at 4fcis period begin to show above the dead grass.” I 
am acquainted with the forests of .Mysore, of the lower forests 
dr the School Circle, with many rakfia and deciduous forests of 
toe Jrunjao*. besides the hill forests, wnd have now carefully inr 
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Bpected many of the dry forests of Berar. 1 am not acquainted 
with “most of our Indian forests,” as doubtless “Tops’* is, 
so I ean only offer the results of observation, made with great 
care and set down accurately, over a limited but not very small 
area. I have found that seedling growth in dense gross grown 
plots, bare of roots or stumps, is, even when seed bearers are 
not far off, exceedingly rare . Further, that young coppice 
growth, even, is much retarded, and often killed, by the dense 
growth of grass. In 1881-82, I inspected in company with Mr. 
Lowrie, then in charge of the Sah&ranpur Forest Division, a 
large extent of land covered with dense growth of grass in the 
fire protected reserves below the Siwaliks. Mr. Lowrie will 
romember how carefully we jexajninod the ground, and found 
no reproduction, either seedling or coppice, except, where the soil 
had been well turned up by wild pigs, so numerous thereabouts. 
I sent a note on the subject to Dr. Schlich, then acting for Dr. 
Brandis, and he, replying, did not traverse my conclusions, b*t 
thought it better not to ao anything just then. 

The paper by “ W. E. p’A.” is worth consideration, though I 
do not agree with his temperately expressed conclusions. As 
cattle are not admitted into the Berar forests till after the rains 
have oommenoed, and are turned out long before the grass is dry, 
we have no need to fear fire caused by the cattle owners. Nor 
do 1 see why the Forest Department should attempt, indirect- 
ly, to force the ryots of India to keep a smaller number of cat- 
tle, by limiting grazing. Supposing that a year of drought kills 
off* some thousands of cattle, such years, after all, are exception- 
al, and a whole generation of cattle may grow up, work and 
yield milk and manure to the great advantage of all concerned, 
without having to undergo a year of famine. Then, in Berar, 
as also in other parts of India, there are still large numbers of 
paok cattle employed in the carrying trade of the country, and 
these require to be supported at slack times. If then the forests 
can be made use of without damage to themselves, to supply 
a oertain quantum of grazing, they should be so used. It is 
better to let the grass be removed by grazing than to let it ac- 
oumulate for years, as much of it will then be useless as food 
fodder. 

My experience is that, a dense growth of grass prevents all 
seedling reproduction, that, provided there are living roots and 
stumps in the {ground, coppice growth will reproduce itself, but 
all the quicker in proportion as the grass is thinned out. That, 
as a rule, the tree reproduction found in such places is coppice 
growth, and that it is not till this ooppice has prevailed som** 
what, and so cleared the ground, that seeds can find their 
way to the soil and there germinate and take root J have not 
found that cattle ( [bidentibm wcceptis, as old White of Selbome 
says]) do this growth any perceptible harm if allowed to graze 
within certain limits of tilne and place. On the*eonirary, I 
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believe that, oarefully regulated, snob grazing does good, and 
that if seed is scattered freely over the ground where such cat- 
tle are grazing, they, by the action of tneir feet, and the pres- 
sure of their bodies, open up the soil and press the seed into 
it. That, except where it is, on other grounds, necessary to 
plant up the land regularly, such action will be cheaper, more 
certain and more expeditious than any other practicable means 
in reproducing tree growth on areas almost bare of, but possess- 
ing soil fit to carry, trees. 

Where the grass has regularly got hold of the land to the 
exclusion of all reproduction, and I have found Buch places in 
more than one forest, it will be well to burn off the grass, and 
sow the ground thickly with seed. 

“ W. E. WA.” suggests that this privilege of grazing may in 
time be considered a right. The cattle owners pay a fixed fee 
for each grazing season calculated per head of cattle, and the 
Conservator has full power to stop grazing in a reserve at any 
time. Tho Government of India, too, in its 48F. of the 16tn 
January, 1886, on the settlement of the Pilibhit forests in 
Oudh, has, in para. 9, laid down, that u it cannot be admitted 
1 hat a prescriptive right over any forest can be acquired by the 
continuous purchase of its produce from the owner at market 
rates, the element of adverse enjoyment and of enjoyment as of 
right on which prescription rests, being wholly wanting.” 

The question is, I think, how best to get rid of superabundant 
grass which affects tree reproduction. I prefer light grazing 
at certain seasons to the u*e of the sickle, which takes off grass 
and young tree growth impartially. I do not pretend that Tight 
grazing is good at all times and seasons in all forests, but only 
that it is proper in the present condition of many of the Berar 
forests, and certainly was so, in 1881-82, in parts of the Siwa- 
liks, if not now for aught I know. It is being tested now, for 
the first time I believe in India, and so far appears to be good. 
Time will teach us all more. 

These remarks have run to so great a length that I shall not 
trouble you with more on this point on your own review of the 
Berar report for 1884-85. But I cannot allow that review to 
pass quite unnoticed. 

You say that much is made of cutting back badly grown teak 
over a small area. My remarks on it are confined to some six 
lines of print. But the point is that it has been carried on for 
years, that Mr. Ballantinc was the officer who began it in 1868 ; 
and 1 remember that when the offioer then in charge of the 
Punassa forest in the Central Provinces, some years back, car- 
ried out the same work to a small extent, it being introduced 
into Punassa from Berar, it was written of at great length, and 
very favourably noticed by the Inspector General of Forests. 
This careful felling of trees with a view to insuring good re- 
production on fresh roots is a most important matter, and I do 
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not think that we can insist upon it too strongly. It is a work 
requiring care and mnoh supervision, has nothing wonderful 
about it, but produces great effects on the future value of a 
forest. 

Next yon seem to think that fire conservancy in Berar is spe- 
cially easy ; and then you go all astray as regards facts. Writ- 
ing of the Melghat you say “ Tho fact is * * * that the 

Melghat forest of several hundred square miles in a compact 
block with the divisional officer’s house in its centre, is easier to 
protect than the scattered blocks where fire conservancy is often 
attempted.” Now, “ the fact is ” that the Melghat forests are 
in three blocks, two large and ono small. The large blocks 
have for some years been separated from each other by some 
miles of open forest, and the divisional officer’s house is at El- 
lichpur, 20 milos distant from the nearest block. Then, aw^ay 
from the Melghat forests altogether is a trifle of 2,67,756 acres 
of succesfully fire protected forest in Berar, separated into ‘12 
forests contained in 21 separated portions. The success is due to 
the good work done by Forest officers, and to tho help given by 
the Civil officers, and to the generally good fooling among the 
rural population. 

G. J. VAN SOMEREN, Lt.-Col . , 

Conservator of Forests , Berar. 


LIGHT GRAZING IN FORESTS UNDER REPRO- 
DUCTION. 

The remarks in the January Number of the u Indian Forester” 
on the subject of light grazing in forests under reproduction, 
have reminded me of a duty which I consider all foresters who 
have thought on the subject owe to the forests in their charge. 

When reading the letter of the Government of India circulat- 
ing Mr. Drysdme’s report and recommendation, I was, to say 
the least, surprised ; the recommendations being directly con- 
trary to what we are taught, and to my experience of several 
years in the forests, and my attention has been more especially 
drawn to the subject of grazing, as this has been the cause of 
much difficulty in the management of the forests under my 
oharge for several years past. One point more particularly 
surprised me, and that was that Governmept should accept the 
success of the experiment as having been established by one 
season’s trial. 

Mr. Drysdale, it is observed, speaks of light grazing, and tells 
ns that this allows three acres per head of cattle, of cows and 
bollocks, and that this grazing is limited to the rainy season, 
July to October. 

ifce extracts from the inspection reports given in the Circular 
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are interesting, and I am induced to reproduce them below. 
Mr. Drysdale says : — 

“ I was agreeably surprised to notice the small effect light gracing 
had had on the crop of grass. In most places an inexperienoed per- 
son would hardly hare observed that gracing had taken place at all. 

“ The grass appears to hare grown almost as quickly as it was 
eaten, and there is still a sufficient BUpply to meet all possible re- 
quirements. 

“ It was also a matter of satisfaction to me to notice that natural 
reproduction was much more plentiful in places that had been lightly 
grazed than in completely protected localities. This may be accounted 
for in a great measuro by cattle treading soed into the ground, and also 
by fewer seedlings smothered by a rank growth of grass. 

“ The same result is observable in places where broadcast sowings 
of teak seed have been made.’* 

The Conservator’s remarks in the body of his Annual Report 
fc" 1888-84 — “It has been definitely proved that, with success- 
ful fire conservancy reproduction may be looked upon as a 
certainty ” — accord with the result of the experience gained in 
other parts of India, and do not lead one to expect a recom- 
mendation for opening thebe same forests to grazing even of the 
limited nature in question. 

The number of seedlings found on the areas grazed and not 
observed on those protected from cattle can, it seems to me, be 
accounted for by the fact of this grazing having exposed them 
to view. I could mention a case o( this nature in this division. 
Many of your readers have probably observed the number of 
seedlings that catch the eye of a person walking along a forest 
path growing on the bank or on the path itself, from which the 
grass and other undergrowth has been removed ; when the same 
person turns off the path and walks at the same pace through 
the forest, how many seedlings docs he observe ? Let him now, 
with the assistance of a couple of experienced forest guards, walk 
slowly over the same line through the forest, ana, searching 
carefully, for every one that he observed before he will now find 
half a dozen or more. 

It is assumed that the forests referred to are composed of 
various trees, of which teak is looked upon as the principal in 
point of individual value. Allowing the teak to escape the 
teeth and hoofs of the cattle, and to be benefited by having the 
thiok grass cleared from above their leading shoots, there must 
be among the auxiliary species many seedlings that suffer, and 
these forming the bulk of the crop are more necessary to the 
well-being of the forest as a whole than the teak and other 
more valuable species, which probably form only a small per- 
centage of the cron. Indeed the mere circumstanoe of there 
being a rank growtn of grass is of itself evidence that the crop 
is not as complete as it should be, and oan ill afford any of it* 
component species. 
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If it is really the case that none of the seedlings suffer, 
whether of the principal or auxiliary species, the case is an 
exceptional one : the growth of grass is particularly luxuriant, 
and presumably from the proposal to exclude buffaloes, goats 
and sneep for fear they may browse the tree shoots, the cows 
and bullocks admitted are found to restrict themselves to the 
grass. 

In cases whore the growth of grass is very rank, and the seed- 
lings are all of species not eaten by cattle, and at the same time 
of species that require much light for growth while young, it 
seems to mo that it may be an advantage to utilize even grazing 
to thin out the grass, but of course introducing a sufficiently 
limited number of cattle to obviate the trampling down of the 
seedlings. 

It would appear, however, especially regrettable that Govern- 
ment should act on a report on the experience of one season 
gained in one forest composed of certain species of trees, a^d 
should circulate this report to encourage officers in other coun- 
tries, dealing with other conditions of climate and other kinds 
of forests and species of trees, to introduce a similar course of 
treatment. For instance, limited grazing in forests of pure s&l 
would, in my opinion, bo le^ harmful than in forests of oak and 
magnolias, but even if I were inclined to belie\e (which 1 am 
not) that grazing were beneficial to the reproduction of a sdl 
forest, I trust no report of mine on the subject would be consi- 
dered an urgumeut in favor of grazing in the leak forests of the 
Central Provinces. 

1 am sorry to see that your correspondent “ A. J. 0.” in your 
Number of last December omits, to specify the forests he i-efera 
to, us it is difficult to believe that he recommends light grazing 
for all forests generally without reference to the kinds of trees 
composing them, or the system of working. Probably he refers 
to forests worked on the haphazard “ selection ” method neces- 
sitated by our system of permits sold to purchasers, in which the 
effect of grazing is not seen so soon as in recently worked areas 
in u forest treated on another method. Nor does he confine 
hiuisolf to recommending grazing, as Mr. Drysdale does, during 
the rainy season only. I do not wish to refer to more than one 
point of those which he mentions as grounds for his argument, 
that a fire in a forest protected from grazing does more 
harm than in another. Tins may be the case, but he will also 
probably admit that a forest in which grazing is allowed is more 
liable to be burnt than another. 

I have read with interest the remarks of u Tops ” in your 
January Number, and agree with him that the question whether 
the seedlings found so plentifully in the area opened to grazing 
were of the year or of previous years, and whether tbejr continue 
to exist and thrive after several seasons of this grazing is im- 
portant 
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I would suggest that it would have been better if frequent 
observations had been made and recorded in the Forest Jour- 
nals of the Divisions, and that no recommendation such as that 
of the Berar officers had been made until based on the experi- 
ence of several years. On this point it will be noticed that the 
Conservator in August 1884, when forwarding his Annual Re- 
port for 1883-84, recommended that light grazing be allowed 
over one-half of the area of the forest, and in bis letter of 
December of the same year, or four months later, only recom- 
mended that this grazing be extended over the whole area. 

“ W. E. ]>'A.,” who also writes in vour January Number, has 
very rightly, I think, pointed out the mistake in enoouraging 
Indian cattle owners to unduly increase the numbers of their 
herds, and the permanent impediment this is to fire protection. 

9th February , 1886 . E. G. C. 

SEMLA GUM IN DEHRA DUN. 

localities . — The Semla ( Bauhinia retusa) is found all over the 
Sub-Himalayan and Siwalik forests of Delira Dun. The prin- 
cipal localities whore it is found abundantly, and where the 
extraction of gum is conducted on a large scale, being — 

1. The Malkot pargana. 

2. Parts of the Skerpur and Timli forests north of the Si- 

waliks. 

3. The Tikri-Garhwal leased forests, especially the forest 

above Mansadevi between Chandndwd and Barkot, and 
the steep slopes on the Ganges between Sheopuri and 
Tapoban. It is generally found in damp plaoes ascend- 
ing to about 5,000 feet. An average tree is 20 feet high 
and 3 feet in girth. 

Season and process of collecting gum . — The trees are generally 
tapped once in every four or five years. If tapped oftener, the 
production of gum would be small, and the trees would be 
damaged Beriously. There are two seasons for tapping the trees 
and the collection of the gum, and they are so selected as to 
avoid both the monsoon and the winter rains. For instance, 
some trees are tapped in September and October, and the gum 
is collected in Novembor and December. Others are tapped dn 
March and April, and the gum is collected in May and June. 
The tapping of the trees and the collection of gum are conduct- 
ed by the same party of men, who go on tapping the trees from 
one end of a forest to another, and at the end of about a month 
come round and commence the collection of the gum from the 
same place where they had originally started the tapping. The 
work is generally undertaken by hill men from Jaunsdr and 
GarhwaL The frees are tapped all over the trunk and the 
branches, including branchlets of 6 inches girth and over, when- 
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ever these latter are accessible. A light and sharp axe, abont 
2 inches broad, which the man carries in his waist when ascend- 
ing a tree, is used for the purpose. With a single stroke he 
dexterously cuts through the bark and slightly into the sap 
wood (say £ of an incn). The wounds are generally cut as 
much as possible horizontally, and though they are not at re- 
gular intervals, their average distance apart is about 4 inches. 
Steps for ascending the trees are cut at every 3 feet in those 
with a clean hole, and they are very destructive to the trees, 
and should be prohibited, and a light ladder or a rope substi- 
tuted. A brownish insipid gum exudes from the wounds, the 
outer part of which dries up gradually, forming a number of 
shining balls, which weigh about half a chittack each, and give 
a very singular look to the tree. The gum when fairly dry is 
collected and spread in the sun, and when thoroughly desic- 
cated it is taken to the market. 

Costs and profits . — The gum lessee employs hill men at con- 
tract rates for tapping the trees and collecting the gum. He 
purchases tho gum, at places accessible to carts, at 14 dharis, or 
70 seers, per rupee, all charges included. From the best data 
at present obtainable, it appears that one man can tap 40 to 50 
trees in a day, or when collecting gum, can collect about 20 
seers daily ; also that an average Scrnla tree yields about 5 
seers of gum. Though it is very difficult at present to estimate 
the number of trees leased in a certain year for a certain sum 
of money, and thereby to calculate the average royalty per tree, 
yet it may be said roughly that about 32 average trees are leased 

for one rupee, so that the contractor gets — = 4 maunds 
of gum per rupee ; or at a royalty of 4 annas per maund. 

The ^utu is then carted to Dehra and thence to Saharanpur, 
where it is purchased in large quantities by merchants from 
Lucknow, Aligarh, Delhi and Amritsar. It is principally UBed, 
as far as I know, for sizing cloth, but it would oe very interest- 
ing to obtain further details about the uses to which Semla 
gum is put. The average cost of transport from the forest to 
Saharanpur is estimated at Rs. 6 per cart load of 16 maunds, or 
about 6 annas per maund, and the price at SahaT&npur is from 
Rs. 2-8 to Rs. 3-8 per maund, or an average of Rs. 3 per 
maund. Hence the profits may be calculated as follows : — 

Per maund. 


as. ▲. p. 

Collecting gnm and delivery to places ac- 

oessible to carts, ... ... ... 0 10 0 

Carting from forest to Saharanpur market, 0 6 0 
Royalty, ... ... ... ... 0 4 0 


Total cost, 

... 1 4 

0 

Price at Saharanpur, ... 

... 8 0 

0 

Profit, 

... 1 12 

0 
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No reliable data can be obtained at present as to the total 
quantity of gum exported in a year from the Dehra Diin forests, 
and this matter mignt be put up for future investigation with 
great advantage. 

Treatment . — The Semla trees should be protected from fire as 
much as possible. They should not be tapped oftener than once 
in every four or five years, so os to allow sufficient time for 
the healing of the wounds. The cutting of steps in the boles 
for ascending the trees must also be discontinued to the great 
benefit of this useful species. 


Karuna Nidhan Mukebji. 


PHOTOZINCOGBAPHIC PRESS FOR FOREST 
DRAWINGS, &c. 

Would it not be a useful arrangement to start a small estab- 
lishment for photozincographing and otherwise drawing maps, 
plans, <fcc., &c. ? 1 would make it Imperial, and allow all Circles 

under the Government of India to have their work done there, 
and probably Dehra Diin would be the most central place at 
which to have it. At present we have either to rely on the kind- 
ness of tho G. T. Survey Department, or worry the already very 
much overworked Forest Survey Branch (which, moreover, 
has not as yet any photozincographing press). As there are 
often maps, plans, drawings, &c., which do not need to be re- 
produced in large numbers, I would also keep a few draughtsmen, 
who besides would be necessary for colouring the plates that 
came from the photozincographing press. In this way Forest 
Divisional officers would be able to have several copies of their 
maps, which is often very desirable, since separate copies are 
wanted for fire protection, plantation work, and so on. Another 
consideration is that when some good idea for a bungalow, or 
whatever it might be, had been hit upon, the photozincograph- 
ing press would enable us to publish it in the " Indian For- 
ester,” thereby saving a good deal of expense, and making it 
possible to reproduce, an<f reduce to portable sizes, maps, £o., 
that would be too elaborate for the Roorkee Press. 

Finally, to turn to another subject of a oognate nature, would 
it not be a good plan to keep a qualified Native Surveyor in 
each Circle, whose work should consist entirely in keeping the 
maps up to date ? In eaoh division, a oopy could be kept for 
tiiese alterations and additions, which mignt be always entered 
by hand in red, so as to show that they had not been authori- 
tatively passed as correct by the Superintendent of Forest 
Surveys, but whioh nevertheless Divisional officers oguld satisfy 
themselves were substantially right* 
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FORESTRY IN BENGAL.* 

There are now 11,493 square miles of forest under the ma- 
nagement of the Department, viz . : — 

Reserved Forests, ... ... ... 4,882 

Protected, ... ... ... 2,298 

District, ... ... ... ... 4,818 

The principal addition to the reserves during the year having 
been 209 square miles in Chota Nagpur. {a 

The following note from the Orders of the Government of 
India on the report, explains in what direction future extensions 
of forest management may lie in Bengal : — 

“ The forests at the disposal of Government lie, with the ex- 
ception of the Sundarbans, in hilly and frequently remote districts, 
on the slopes of the Himalayas, in Chittagong, Chota Nagpur and 
Orissa. Vast strotcheB of the Province are Iherefore entirely depen- 
dent for their requirements in respect of forest produce on private 
forest property. The extent of still existing private forests forms 
at present the subject of an enquiry, and the Governor General in 
Council observes with great pleasure that the Lieutenant-Governor 
has under consideration tho question of the protection of the^e 
valuable properties not only in Chota Nagpur, for which proposals 
to that effect were submitted by Dr. Schlich, but throughout the 
Province.” 

It will ho a great boon to the people if the vast private forests, 
in many cases abandoned by Government to the Zamindars as 
worthless at the time of the permanent settlement, are brought 
under some proper management, and similar treatment should 
be applied to tho large Zamindari sal forests in Lower Assam, 
which are now worked without any regard to the future. 

The Executive Staff in Bengal has oeen strengthened by the 
following list of Sub-Assistant Conservators : — 

Officers. 

1st grade, pay Rs. 250 per mensem, ... ... 2 

»i if »» 200 „ „ ... ... 2 

8rd I, „ „ 150 „ ,, •*. ... 8 

Total, ... 7 


* Progress Report of Forest Administration in Bengal in 1RR4-85, by A. L. 
Home, Req.. Conservator of Forests, with a review by the Lieutenant-Governor and 
the orders of the Government of Iudia. 
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Four of these have been filled, but the Conservator regrets that 
his existing staff of Forest Rangers does not oontain suitable 
men for these posts, and that other candidates do not come 
forward to be trained at the Dehra Diin Forest Sohool. Obe 
would have thought that as soon as the public knew that such 
appointments were going begging, the Conservator would have 
had no difficulty in procuring suitable candidates. 

That the subordinate staff in Bengal is greatly in need of 
reform may be at once perceived from a list of criminal cases 
brought against eleven of its members. In four of these cases, 
the accused were discharged for want of evidence, and were at 
once dismissed the service, at the recommendation of the Ma- 
gistrates who conducted the enquiries. 

In another case, the offender absconded, and thus saved his 
superiors further trouble, but in four cases, two of which each 
involved two men, after conviction the accused were released 
oi* appeal either by the Sessions Judge or the High Court, and 
reinstated in their former posts. 

It is evidently better for Forest officers to dispose of such 
cases departmentallv, as otherwise there is the risk that utterly 
worthless men may return to work under their orders. 

It appears that there are 27 Rangers in Bengal, each of whom 
has an average charge of 433 square miles, and it is pretty evi- 
dent that the subordinate staff requires strengthening in Bengal. 

The results of fire-protection during the year under review, 
as compared with those of the previous year, are exhibited in 
the following table : — 


Year. 

Area at- 
tempted. 

Failures. 

Area pro- 
tected. 

Percent- 
age of 
failures to 
area at- 
tempted. 

Coat per 
square 
mile 
protect- 
ed. 


S. Ms. 

8. Ms. 

8. Ms. 


Rs. 

1884-85, 

1,259 

279 


22 

16 

1888-84, 

Increase or Decrease ia 
1884-85 

828 


768 

7 

21 

431 

219 

212 | 

15 

-5 


The principal failures were in Singhbtim, where 229 square 
miles were burned, out of 895 attempted for the first time, and 
in the Jalpaiguri and Palamow Divisions, 18 and 10 per cent, 
of the area attempted was burned, in other divisions, fire oon- 
servanoy was very successful. 

There would seem to be a mistake in the Bengal Government 
Resolution under this head, it is therein stated that “ in Buxa 
59,780 acres, or nearly 85 per cent., were burned,” but Form 
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51 only shows 700 acres burned out of 108,867 attempted to be 
protected. 

As regards the bad effects of unregulated grazing the follow- 
ing paragraph from the report is of general interest : — 

“The gradual but certain extinction of the fir forests, Abies Web - 
ftt'ana, in the ttingalila range was referred to in paragraph 168 of 
the report for 1882-88. The causes of this destruction — sheep graz- 
ing and the fires lit by graziers, usually in Nepal, with the view to 
producing a luxuriant crop of young grass — still continue; the sheep 
bite off the young fir seedlings which are burnt up by the fires, and 
these at the same time kill off the old crop of trees. The fireB have, 
to a oertain extent, been combated with, but the grazing remains. 
Seedlings of fir if carefully searched for are to be found, but they 
consist of merely short stumps of several years' growth that have 
been bitten and burnt back year after year; saplings and trees of 
ages intermediate between the old trees and distorted seedlings are 
completely wanting. The civil authorities having objected to ^ny 
interference with the grazing, the question was referred to Govern- 
ment, and in accordance with its orders the forests were visited by 
the Deputy Commissioner and the Forest officer; the former offioer, 
while admitting that the above causes are effecting the extinction of 
the forests, still deprecates any restrictions being placed on the graz- 
ing in the interests of the Darjeeling mutton market. It may here 
be noted that in paragraph 5 of the Administration Report for 1875- 
76, Dr. Schlich proposed that these forests, which were at that time 
the property of Cheehoo Lama, should if possible be saved from the 
total destruction which was even then imminent, and suggested that 
the Deputy Commissioner should be asked to exert his influence to 
prevent this by getting tbo owner to institute a rotation of blocks 
which would be open for grazing; those views are there said to have 
been approved of by Government, but although the forests are now 
Btate reserves, they have not yet been acted on.” 

Under the head of natural reproduction we read that — 

“ The white caterpillar, referred to in paragraph 155 of last year's 
report, has not appeared in the Buxa reserves in the numbers it did 
in 1883-84. The experiment of opening out the soil in the Buxa 
reserve by driving elephants through the forests with light logs 
attached to them has been a success, and where this has been done, 
followed by broadoaBt sowing of sal seed to assist natural reproduc- 
tion, seedlings have come up plentifully, so plentifully in fact that 
Mr. Riobardson proposes to try the experiment in 1865-86 of scatter- 
ing s&l seed along some of the internal fire-traces on which the grass 
has been well cleared in the hope of raising such a dense growth as 
will arrest fires.” 

It is possible that this white catterpillar is the same which 
stripped the leaves off nearly all the s41 trees in the Eastern 
Dnars on the oooasion of Mr. Brandis' visit to Assam in 1879, 
and it would be very useful, if Mr. Richardson would get it 
identified by an entomologist. There is not much of general 
interest under artificial plantations, which .extended over 872 
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acres, at a cost of Rs. 10,500, or Ra. 28 per acre, against Rs. 
32 in the previous year. 

The areas of the existing plantations in Bengal are given as 
follows : — 


Division. 

Bill Tunis. 

Teak, 

Conifers. 

Bamboos. 

Miscel- 

laneous. 

Total. 

Oak, Bo* 

T4n, &o. 

rdn, 841, 
4(0. 

Regular Plantation $, 

Acres. 

Acres. 

Acres. 

Acres. 

AcreB. 

Acres. 

Acres. 

Darjeeling, . • 

401 

267 


, , 

150 

„ 

878 

Kurseong, • . • • 

23 

.. 

412 

18 

161 

89 

648 

Jalpaigari, •• •» 

,, 

• • 

8 

• • 

• • 

• • 

8 

Chittagong, . . • . 

• • 

• • 

404 

• • 

• • 

•• 

404 

Orissa, 

*• 

•• 

68 

•• 

•• 

■ ■ 

68 

Total, .. 

484 

267 

887 

13 

811 

■ 

Tool 

Cultural Operation. 








Darjeeling, .. 

18 

3 

,, 

• l 

.. 


21 

Kurseong 

210 

„ 

76 

.. 

1 


295 

linxa, •• 

•• 

•• 

618 

•• 

•• 


618 

Total, .. 

228 

8 

604 

• • 

RE 

8 

984 

Grand Total, .. 

712 

270 

1,081 

18 


m 



The following comprehensive account of the. yield of the 
forests and of tne financial results of the year is taken from 
the review by the Government of India : — 

“ The yield of the forests has been recorded as follows : — 



Timber. 

Fuel. 

Bamboos. 

Minor 

Prodooe. 


C. ft 

c.ft. 

No. 

Mds. 

Set erred Forette. 





By Government Agency, •• 

Permit holders, 

Free Grants,.* 

78,147 

6,067,051 

8,626 

828,218 

11,086,888 

581,988 

4,862,888 

427 

8,120,915 

975 

Total, .. 

5,148,824 

1 1,868,596 

5,444,321 

8,122,817 

Protected and JHetriet Forette. 





Free Grants, 

By Permit holders, „ 

605,657 

.. 

4,985,812 

900 

16,264,905 

805,558 

Grand Total in 1884-85, .. 
m n n 1888-84, •• 

5,654,481 

6,466,746 

16,849,408 

19,084,266 


8, 928,870 
4,990,257 

Increase or Decrease in 1884-85, 

—812,266 

ggg 

| 1,187,287 

—1,061,887 
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“ The oattnrn both of timber and fuel has considerably decreased. 
This is partly due to the fact that timber and fael, the produce of 
large olearings which hare recently been made for tea cultivation in 
the Karseong and Jalpaignri Divisions, were thrown on the market 
at low, almost nominal, rates ; partly to an over- stocked market at 
Chittagong, bnt mainly to the operation of the Calcutta wood 
traders' ring, who held out against changes recently introduced in the 
permit system. There seems to be no doubt that these changes were 
urgently required to counteract the practice of deliberate and exten- 
sive frauds against Government, and it is noticed with satisfaction 
that an active demand has again set in nnder the new regulations 
since the end of the year under review. 

“The average outturn of wood per square mile, as compared with 
the results of the previous year, is ab follows 


Year. 

Reserves. 

Protected and 
District Forests. 

t 



C. ft. 

C. ft. 

1884-85, .. 

• • 

8,382 

831 

1688-84, •• •• 


4,107 

984 

Decrease in 1884-85, •• 

• • 

785 

108 


“The financial results, as compared with those of the previous 
year, were as follow 


Year. 

Recoipts. 

Charges. 

S orpins. 

1884-85, .. 

1883-84, .. 

Its. 

5,71,152 

6,94,334 

R«. 

4,11,815 

8,87,813 

Rs. 

1,59,287 

3,06,521 

Increase or Decrease in 1884-85 

-1,23,182 

24,102 

-1,47,284 


The following extract from the Government of India review 
show that the question of fuel supply for Darjeeling is becoming 
serious : — 

“The forests in the Buxa Division, for which working-plans exist, 
are reported to have been worked accordingly ; and it is believed that 
M yet no deviation has taken place from the plans prepared for some 
of the forestB in the Kurseong and Darjeeling Divisions. It is, "how- 
ever, understood that, since the working-plan for the Daijeeling 
forests was promulgated, the demand for timber and fuel has increased 
by 46 per cent., and that for charcoal has nearly doubled, and that 
consequently the area comprised within the original plan, vit. t 12,024 
acres, is, at the rotation of 120 years, which is baBed on numerous 
experiments, insufficient to meet even the present demand in per- 
petuity. 

41 More detailed data than are available at present are being collected 
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either to prore the necessity for in extension of the forest area avail- 
able or to allay the present fears/' 

There has been a considerable falling off in the export of 
timber and firewood from the Sunderbnns, and the reasons for 
this are said to be as follows : — 

11 The divisional officer, Mr. Green, htB made careful enquiries from 
wood-cutters, fakirs in charge of paras , wood-merchants and civil 
officers, and has come to the conclusion that the falling off is due to 
the following causes : — (1 ), compulsory prepayment of revenue, owing 
to which heavier interest has to be paid for a longer time to mahajuns , 
which reduces the profit on the trip; (2), better supervision, which 
prevents two trips being made under one permit; (3), redaction of 
time allowed, which prevents two or more cargoes of timber or fuel 
being exported on payment for a single load." 

Supervision in the Sunderbnns by the Divisional Forest offioer 
has been rendered more difficult by the state of the Cygnet 
steamer, which appoars to be a bad bargain, having cost Rs. 
23,000 for repairs during the five years she has been used by 
the Forest Department, and being again in the dock, the cost of 
repairs to be executed being estimated at Rs. 7,105. 

The Divisional officer obtained another steamer, the Mina , to 
replace the Cygnet , but her boilers burst, and she was obliged to 
return to port. 

Regarding the difficulties of timber work in the Sunderbnns, 
we quote as follows from the resolution of the Government of 
Bengal : — 

11 The important part played by fakirs in the working of the Snn- 
derbuns forests deserves a word of passing notice. They accompany 
parties of wood-cutters in these forests to protect them by their reli- 
gions observances from tigers. Notwithstanding the presence of these 
fakirs, it is reported that tigers made great havoc among the wood- 
cutters during the year, killing no less than 116 men. Among those 
killed were two fakirs in charge of paras or wood-outters’ stations. 
* Several paras were abandoned because of the number of men carried 
away from them by tigers, and in one case 17 wood-cutters were 
carried away from a Bingle para on the Bhndder river, before the re- 
mainder lost faith in the fakir in charge.' " 

During the year rewards, amounting to Rs. 385, were paid for 
the destruction of 15 full grown tigers and of one tiger cub. in 
the Sunderbnns. 

We have to thank Mr. Home for a very interesting report, 
wid hope that the curtailing of the length of future reports of 
Bengal Forestry which Government has ordered, will not detract 
from their general interest. 


REVUE DES EAUX ET FORETS. 

In the “Revue des Eaux et Forets” for December is a 
paper on the treatment of oak forests. The author, M. 
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84guinard, divides the subject into two heads, the method of 
regeneration, and the mode of treatment to be employed after 
the plant is once started. He advocates artificial regenera- 
tion, because— (1), It saves time ; (2), the species can be 
mixed in the most suitable manner ; (3), the plants can be 
put at regular distances apart ; and (4), the healthy plants can 
be distinguished from the beginning, and fostered. He main- 
tains that a seed artificially planted succeeds better than one 
that falls from a tree, as it can be put into the ground (which 
can be worked up) away from the risks of being eaten or frozen, 
or (after germination) having its young seedling killed by the 
exhalations of carbonic acid from the humus on the top of 
which it lies — all of which may be very true, and the percentage 
of failures may bo greater in nature, but then nature works 
on such a vastly larger scale and can more easily afford these 
failures. This paper even seems to look favorably on the sug- 
gestion that as soon as a compartment has reached the age (or 
felling it should bo cut down h blanc floe, and the place ar- 
tificimly re-stocked, on the ground that good oak seed-years are 
rare, while partiul seed-years are insufficient. In that case 
surely am stance rendered by sowings and plantings to seed- 
bearers left standing would be better than denuding tho soil, 
and throwing it open to all manner of damaging influences. 
The writer does not trouble himself much with the economy 
of tho question, yet we should have thought that was the chief 
point. For the mode of treatment to bo employed with the 
plants when once started, the author evidently prefers that known 
as “ coppice with standards ” (with a long rotation) to “ high 
forest.” The aim with oak in France is to produce timber of 
the largost dimensions, principally (M. S^guinard says) in thick- 
ness. “High forest” produces trees with great length of bole 
and slender stems, while “ coppice with standards ” gives thicker 
boles, but shorter, and much fewer of them, since it is only 
among the standards that yon can obtain timber trees. 

There is also a carefully compiled statistical notice of the 
forests of Norway, from which we extract the following state- 
ments 



Wooded area, 
in acres. 

Unproductive 
area, in acres. 

Total 

State forests, 

1,898,497 

2,424,456 

4,322,953 

Forests belonging to Dis- 
tricts and Municipalities, 

481,775 

i 

84,731 

516,506 

Total, 

2,830,272 j 

i 

2,509,187 

4,839,459 
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In addition, the State has power of ^surveillance only over 
103 } 096 acres of inalienable lands belonging to Societies or 
other owners, but it appears that tho forests of Districts and 
Municipalities are worked (as in France) by the State. Thufc, 
2,444,0 15 acres come under the State one way or another, and 
this represents 12 £ per cent, of the whole area of the kingdom. 
The forests under Government do not produce nearly so much 
as private forests, but we think that possibly private owners may 
be over-working their properties. In any case it is clear that 
the area of private forest must be very considerable. The above 
figures were compiled in 1830, but in 1884 Scheen gives a small- 
er area for tho amount of land under forest. That writer calcu- 


lates the value of an acre of forest land at just under £1 value. 
The consumption in wood of tho country itself is valued at 

11.481.000 cubic metres, of which 2,552,000 is hois d'mtvre . 
The net products rose from 158,149 francs in 1876 to 170,128 
frmcs in 1880. In 1882 the amount of timber exported was 

919.000 tons, and the exports had been steadily increasing up 
to that date, in fuct, if we rightly understand the figures (which 
are confusingly put) the export must have risen by an immense 
leap after 1879. This part of the subject is interesting, as one 
always hears that tho deal producing countries of Northern 
Europe are fast being used up. 

Further on we have a learned paper on the Polyporu s borealis , 
a parasite that attacks the spruce fir with disastrous effect, and 
much careful observation seems to have been given to the sub- 
ject. 

One paper, on the “ Influence of the composition of forests 
on the quantity of water contained in the soil ” (which is itself 
an extract from the “ Oester-reiohische Forst-Zeitung ”) is 
worth translation into English. 

One of the questions with which foresters have latterly been 
most occupied is that of the undergrowth , that is to say of the 
plantation of trees intended to shelter the soil under old trees 


of light-loving species, and particularly pines and oaks, which 
thin themselves out when they get on in age, and no longer 
shade the soil, letting in the air and light. In such forests 
spruce fir and deciduous trees, especially beech and hornbeam, 
are planted as undergrowth. 

The advantage it is hoped to obtain from this practice is the 
maintenance of fertility and freshness in the soil. 

It is easy to see that in forests thus provided with an under- 
f|¥dwth the soil may be sensibly more damp than in those where 
there is none. 


In fact if specimens of the superficial layers of the soil of two 
areas of forests are compared, such areas being placed in similar 
conditions, of which the one has an undergrowth, whilst the 
other is exclusively composed of light-loving trees, it is easy 
to see that the first is more damp than the second ; but until 
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lately no one has examined the question of the amount of water 
contained in the deeper layers. 

For a long while people have been introducing undergrowth, 
and often at great expense. In late years, however, doubts as 
to the advantage of this operation have been raised, particularly 
by the Director of the Academy of Miinden, Oberforstmeister 
Vorggreve. 

Dr. Ramann, of Eberswald, has written a very interesting 
memorandum on the experiments be has made on this important 
forest question, which was published in Yol. VIII, of the 
“ Recherches du domaine de Tagriculture physique,” edited (?) 
by Dr. Wollny, and which we will now reproduce for our 
readers. 

The soil on which the experiments were made was pure sand. 
It belonged to the geological formation of old alluvium, and 
was composed of grains of equal Bize, almost unmixed with any 
larger grains. r 

Dr. Rainann tested the homogeneity of the grains with a 
seive. The sand passed through holes of 0*003 metre diameter 
without leaving a residue. 

The presence of clay was not tested, because it could be seen 
that none existed. In fact it is known that the sands of the 
old alluvium are not clayey. 

In order to procure specimens showing the composition of 
the soil, two holes, 1*50 metre deep, were dug, at the bottom of 
which a sonde 2 metres long was sunk without reaching water. 
Thus it was known that the layor of sand was more than 3 
nitres deep, and was constituted similarly all through. 

The section of this layer showed the following beds : — 

1. Forest without undergrowth (pines ol 120, 140 years, 

in an open state ; soil covoreu with a certain amount 
of grass) ; sand mixed with humus, 0*13 m^tre ; yellow 
sand 0*20 ; and white sand 1*14 down to 3*60 metres 
depth. 

2 . Forest with an undergrowth (pines of 120, 140 years 

old, with an undergrowth of beech and hornbeam of 
80 to 40 years ; soil almost without grass) ; sand mix- 
ed with humus, 0*16 m^tre ; yellow sand, 0*30 mdtre ; 
white Band, 1*04 metre down to 3*06 metres depth. 

The different beds were separately analysed. The specimens 
for experiment, which were taken from the thickness of each of 
the beds, were mixed so as to obtain an average composition. 

The analysis showed that— these beds did not differ to speak 
of between themselves as to the extent to which they contained 
nutritious matters ; that it was not possible to deduce from 
differences in the composition of the soil differences in the lig- 
neous production, and particularly in the production of heart- 
wood and the thickness of the rings of growth in pines sur- 
mounting an undergrowth. 
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It now remains to examine the important question of the 
amount of water contained. The result of observations made 
with this object was that the uppermost layer (and by this is 
meant that one lying immediately beneath the Burfaco layer of 
humus) contains more water in forests with an undergrowth 
than in those consisting of pine at a pure state. It has also been 
shown that during the first months of vegetation (May to July*) 
the layers of 0*25 mMre to 0*50 m^tre depth contain notably less 
water in forests without an undergrowth than in those which 
have one, and finally that the layers situated below 0*75 metre 
depth were in of all the observations richer in water in the forest 
of pure pine. 

To render these observations more precise, we give in the fol- 
lowing table the mean amount of water contained in the soil dur- 
ing the months of May and J une and during those of August 
and September : — 


Depth of the layers. 

Forests with 
undergrowth. 

Forests withont 
undergrowth. 

March and July . 


Superficial, ... ... ... ... 

18*37 

8*48 

metro. 



0'25~ 0*80, ... ... ••• ... 

6-91 j 

4-93 

0-50—0 55, ... ... ... ... 

4-49 

4*23 

0-75— 0-80, 

4-49 1 

5*02 

August and September . 


Superficial, 

818 

6*85 

metre. 



0-25—0-80 

8*83 

8-82 

0-50—0*55 

2*69 

8*69 

0-75—0-80, 

2*80 

8*68 


Dr. Wollny explains these very unexpected results as fol- 
lows ; 

All forest crops composed of light-loving trees without under- 
growth are more or less impeded by the growth of grasses, which 
often destroy the young plants in sous exposed to drought. 
Grasses require a great deal of water, and their long roots go 
down to obtain it from the deep layers. During the period of 
vegetation of the grasses, the soil of the forest areas without 
undergrowth is, then, energetically drained at more than half a 


It moat be remembered that these experiment* were made in Europe. 
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m6tre depth ; but when the grass dries up, abont the middle of 
July, a complete change in the wants of the different forest 
areas takes place, those of pure pine having much less need of 
water than those of beech. 

An area without undergrowth is in very different conditions 
in oonsequenoe of the absence of grass. 

The long roots of the beech penetrate, not only into the upper 
layers, but also into the deep ones, which explains why the 
layers of 0*75 mdtre and below contain during the period of vege- 
tation less water in the areas with undergrowth than the same 
layers taken in the areas of pure pine. 

The general conclusions that may be drawn from these, obser- 
vations, and from those of tl>e same nature made from soil other 
than pure sand, are as follows : — 

1. In the areas of pine with an undergrowth the amount of 

water contained in tho upper layer of the soil is greater 
than in tho aroas of pure pine. » 

2. During tho first months of growth (up to the middle of 

July) the middlo layers in tho soil of areas with 
undergrowth contain considerably more water than 
the same layers in the areas without an undergrowth ; 
while tho contrary effect takos place during the rest 
of the time of growth. 

3. The deep layers (075 metre and below) of the areas with 

undergrowth contained less water than those of areas 
without undergrowth. 


Oub contemporary, the u Indian Agriculturist,” states in a recent 
number that the authorities of the Mysore Durbar have issued 
a fresh circular that in all the Stato Forests in the province, 
the public may be allowed to graze cattle on the payment of 4 
annas yearly per head.* This is considered a good move, on 
the grounds that in some parts of the province the ryots and 
other classes of people having many cattle have been hitherto 
put to great inconvenience for want of land producing sufficient 
grass to graze their cattle. Our contemporary believes that 
allowing cuttle into the State forests for grazing will not only 
remove the gross, but will also save the forests from catching 
fire, for which purpose a large sum of money was annually 
spent hitherto on fire protection lines. 


* Perhaps the above paragraph does not rive the real facta of the case, and that 
the grashif will be limited and fire protection a till retorted to. otherwiee the fate 
of the Mjeore Foceeta, ao long protected under British rule, it apparently sealed. 
-[ED.] 




J JJ- JJotes, Queries and ^tracts. 


On Rendering Wood for Building* purposes non-inflam- 
mable.*— The rendering of wood for house construction non- 
inflammable should be a subject of great interest to all. There 
is, however, little information obtainable from published works, 
though small hints on the subject may be sometimes met with in 
encyclopedias, &c. The preservation of wood from rot may be 
found treated of in several books, which contain also inform- 
ation on the physical construction of timbers, the various 
preservative solutions, and the methods of injection and impreg- 
nation. On all these points full information is necessary to 
enable us to take a comprehensive view of the matter. 

Timber structures are often a necessary evil, either from fear 
of earthquakes or from scarcity of other material, either for the 
■entire building or for the roofs only. I especially allude to 
Japan, China, South America, the Southern States of North 
America, and Jamaica, in which Just the roofs are of shingles 
of willow a very absorptive wood, and therefore one which 
might be easily treated with chemicals for resistance to tire. 
Let us see, then, how these wooden buildings may be preserved 
lrom destruction by fire in the best and cheapest manner, re- 
membering always that though a single house so treated would 
not blaze, yet if in the midst of a large conflagration it would be 
carbonised, and thus destroyed, so that it would be necessary to 
have a block of prepared houses together in order to stem the 
tide ot hre in a large timber-built town. This might be done 
y uovornment order, by arrangement between the house- 
owners, or with a fire insurance com pany. The reduction in 
outJay 1106 rateS a *° ne wou ^ a handsome interest on the first 

Let us, then, pass the various processes in review, with their 
. nd dl9ttdvanta g e3 full y set out, and with their 
from foe** f ° r pre,emn S textile fabrics, as well as timber, 

i* 1 } 6 deoided to impregnate the wood with chemicals, 
aMlwTnffl *’ °l a j u P« rfioia i coating over the wood may he 
ni2faT.iT • . pro ? f waterproof paint, or both, though many 
prefer the internal woodwo rk plain. Any preservative used ii 

lb. J 1 ', f»*t- C.K., F.H.G.S., ud 


c-i v> 1 --L. u. r l A xusaa ociare me utu *nfl Aftoc 

cat JSoguearr Huciety on the 22nd ultimo, “ 


128 


XOTBS, QUftbllS AMD IXTRACTS. 


external situations should not he liable to be washed out by the 
rain. How far those non-inflammable salts which unite chemi- 
cally with the nitrogenous matter in the wood are capable of 
resisting wet it is difficult to say with certainty, but there are 
Borne which we shall proceed to give further on, which do effect- 
ually resist both water and soap. 

Again, it must be a sine qud non that, whatever the fireproof- 
ing material may be, it must be one which, when exposed to the 
action of fire, does not give off injurious or suffocating smoke. 

Also, if the impregnation of the timber is to be thorough — i.e., 
through the whole of the wood — it would be most advantageous- 
ly done while the wood is green and the sap uncongealed ; 
otherwise the tubes boconie clogged, and the injection of the 
chemicals extends only to a certain depth in the wood if the 
latter is dry. 

Impregnating the timber when green, and operating on large 
balks, would perhaps bo more economical than upon smallnr 
pieces whon cut up ; but the salts are said to cause shortness of 
grain, so that it might be difficult, with the ordinary hand-saw, 
to cut out the finer kinds of woodwork used for interiors. 

Lastly, if the woodwork is impregnated when green, the 
solution acts chemically on the sap, and destroys the germs of 
rot. Of course the “ shortness ” of the wood, caused by salts 
applies to balks, whether prepared when green or well seasoned. 

With regard to the construction of the tree itself, Dr. Bou- 
cherie considers that no connection exists laterally botwoen the 
vertical sap-boaring tubes, as is shown by applying a coloured 
solution, under a moderate pressure to certain tubes at one end 
of a felled tree, when the same tubes at the other end of the 
tree, and only those, become coloured, and a pattern, such as 
the name Faraday, so injected was found perfect at any 

I mint of tho tree where a cross-section was made. Langdon, 
lowever, points out that in timber creosoted under pressure 
the creosote penetrates between one or two inches,” showing 
that there is some lateral connection, although so slight that if 
required to be done thoroughly the injection should take place 
from the ends. 

Although the solutions used generally for the preservation of 
timber from rot need not be the ones best suited for rendering 
the same fireproof, yot the methods of application aro similar. 

The soft woods, such as Scotch pine and spruce, are usually 
best suited for treatment, their grain being coarse and the an- 
nular rings far apart, tissue soft and capable of great absorption, 
rendering them, when prepared, more lasting than closer-grain- 
ed woods, owing to the density of fibre not permitting the latter 
to be thoroughly impregnated. We are thus enabled to use the 
cheap auickly-grown woods, the processes for rendering them 
nqn-uirammable at once preserving them from rot and from the 
attitikB of insects and worms. 



VOTSS, QOIKItS AND KXTBA0T8. 


m 

The idea in the ordinary methods adopted for preserving tim- 
ber from rot is to introduce into the pores of the wood some 
salt which, uniting chemically with the albumen of the sap, 
shall convert it into an insoluble compound. The best knowh 
of these methods are Bumettising, Kyanising, and Boucher- 

ising. . _ 

Burnett ising consists in impregnating the timber with a solu- 
tion of chloride of zinc of the strength of one of the salt to 
thirty parts of water. Kyaniriruj consists of impregnating with 
chloride of mercury (corrosive sublimate). The treatment by 
both these processes consists in immersion in open tanks, or more 
thoroughly by pre&suro of 110 to 150 lbs. to an inch in olosed 
wrought-iron cylinders ; but it is questionable whether these 
methods are so good as Boucheribing, as by them it is necessary 
to force the solution into the wood at right angles to its tubes, 
thereby injuring its strength, and letting the sap, which is the 
immediate cause of decay, remain, the coagulation of the album- 
en at any material depth below the surface being a matter of 
doubt, whilst the cost to obtain even that amount of saturation 
vould, cceteris paribus , point to the Boucherising method of in- 
jection as most, suitable to onr purpose. For this newly cut, 
green timber (coarse-grained is must suitable), before the bark 
is removed, is exposed at the end (either end will do) to a slight 
pressure from a liquid column of sulphate of copper (1 lb. of 
sulphate to 5 gallons of water or 1 to 100 by weight, allowing 
(K15 of a lb. of sulphate to 1 cubic foot of timber), arranged in 
a tank 25 to 50 feet above the level of the log. The liquid 
drives the sap before it and forms chemical combinations which 
preserve the wood from decay. The sooner this is done after 
felling the better, as the resinous substances rapidly harden and 
prevent the movement of the liquid salt through the pores. The 
plant required is small and easily erected close to where the 
wood is cut, and can be quickly shifted to a fresh situation. 
The time for the appearance of tne liquid at the top of the log 
is from 2 to 24 hours, when it drops into gutters placed to 
catch it, and is pumped up into the cistern to be used again. 
About three days are required for a 25 feet log, and the process 
is complete when every portion of the top of the log is found to 
be saturated. This is known to be completed when a brown 
stain is left on the timber by the application of a piece of pot- 
tassium ferro-cyanide. The cost of the process with sulphate of 
copper is about 2 per cubic foot for logs 25 feet long. It 
has sometimes happened that the heartwood, which is more dur- 
able under ordinary circumstances, has in Boucherised timbers 
rotted, leaving the impregnated sapwood sound. Care should 
be taken to obtain the sulphate of copper as free as possible from 
iron, but as it is usually present in some degree it is as well to 
make a saturated solution and allow it to remain exposed to the 
atmosphere as long as possible, so as to allow the iron to deposit 
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at the bottom of the vessel, after which it may be dilated. If 
the eolation is too strong, it is liable to contraot the sap vessels 
and to crystallise at their ends. The water most be free from 
lime and perfectly clear. If it contain lime it is as well to add 
a little sulphuric acid to precipitate it, and either allow it to 
settle or niter the water through sand, for even the slightest 
cloudiness interferes with the injection. 

All timber, when treated by any of the preservative processes 
in general use, becomes short, that is, it breaks in two crosswise 
easily, and when impregnated its tensile strength becomes im- 
paired. It loses when dry a portion of its elasticity, but re- 
gains much of this when in a moist state. The shortness is 
easily tested, as, on trying to split with an axe a piece of dry 
preserved timber, it will be found that the axe will not follow 
the grain of the wood ; this seems a reason in favour of impreg- 
nating the wood, and especially the small or pieces, after they 
have been cut and fitted into their several positions. e 

No ungalvanized iron should come in contact with wood im- 
pregnated with sulphate of copper (and the same point must be 
considered when using other salts), otherwise the copper of the 
solution will bo reduced by galvanic action. 

The sulphur itself is injurious, not only attacking the galvaniz- 
ing of telegraph stay wires, but eating away the iron itself, 
showing that when salts are used for impregnating wood some 

i irotection, such as paint say, must bo used to preserve the iron 
ixings. Kyanising (chloride of mercury) is equally injurious. 
Another process of preserving wood from decay is by using 
borax to neutralize the decaying vegetable matter in the wood. 
This is also a very good non-inflammable solution. 

We have entered thus fully into the methods of preparing 
wood with chloride of zinc, chloride of mercury, and sulphate 
of copper in particular, because, whatever may bo the non-in- 
flammable solution selected as most suitable, some such method 
of injection will be necessary if the impregnation is required to 
be other than merely superficial. All these three being salts 
will not only preserve the wood from rot, weather, insects, and 
worms, but will to a certain degree render it non-inflammable, 
but which solution is best we snail be better able to judge later 
on. We may at once put chloride of mercury out of the ques- 
tion, as it is very expensive, and, when burned, is turned into 
vapour which is fearfully suffocating. 

Sulphate of corner is cheap and free from this objection, 
but turns the wood a bluish colour when the surface is exposed 
to a damp air. Chloride of zinc and borax, the other two above- 
mentioned processes, preserve from decay and flame, and might 
be used for injecting greon timber. But at present let us go 
through the information that can be gathered on the subject of 
non-inflammable compounds and solutions. Much of this re- 
lates to rendering fabrics non-inflammable, and this is done hy 
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steeping them in almost any saline solution. Thus cotton and 
linen fabrics prepared with a solution of borax, phosphate of 
soda, phosphate of ammonia, alum, or sal-ammoniac do not suf- 
fer active combustion nor burst into flame. The salts aot by 
forming a crust of incombustible matter on the surfaoe of the 
fibres. They do not, however, prevent tbe carbonisation of 
the material at a sufficiently high temperature. For ladies’ 
dresses 1 oz. of alum or sal-ammoniac to the last water used to 
rinse them is sufficient for safety from fire ; a less quantity add- 
ed to the starch would suffice. “ None of the above are used for 
fine muslins, as they render the fabric harsh and destroy its 
lieauty. Snlphate or phosphate of ammonia are efficacious, but 
interfere with the ironing. The salt which answors all condi- 
tions is tungstate of soda. Stooped in a solution of 20 per cent, 
of this salt, muslin is perfectly non-inflummable when dry, and 
the saline film left on tho surface is of a smooth and fatty ap- 
p^ranoe like tale, easily ironed, and adding a richness to tne 
appearance of the material. The addition of a little phosphoric 
acid or phosphate of soda to tho tungstate is recommended, as 
without this tho tungstate is liable to undergo a chemical change 
and become comparatively insoluble. For a solution of tung- 
state of soda of minimum strength dilute a concentrated solution 
of neutral tungstate of soda to specific gravity 1*14, and then 
add 3 per cent, of phosphate of soda. This solution is found to 
keen and answer its purpose well. 

Tomlinson says that out of 40 salts tried, four only were applic- 
able to light fabrics, viz phosphate of ammonia, chloride of am- 
monium (sal-ammoniac), sulphate of ammonia, and tungstate of 
soda. Tho sulphate of ammonia is the cheapest salt, but causes 
brown spots on the muslin when ironed, ana dissolves in water, 
so that it has to be renewed after every washing ; tungBtate of 
soda is therefore usually adopted. 

The oxides of tin withstand both water and soap, but render 
fabrics yellow ; consequently their use is restricted to canvas, 
Bails, and other coarse materials : but this would not affeot 
their use with wood. This is also the case with borate and 
phosphate of protoxide of tin and arseniate of tin. These last 
are some of the attempts which have been made to fix some of 
the non-soluble compounds in textile fabrics. 

The method of rendering sail doth permanently non-inflamma- 
ble is to soak the convas for two days in a protochloride of tin 
solution of the strength of two parts of the salt to one of water, 
and to leave it for' a day in a concentrated solution of stannate 
of soda or carbonate of soda. The canvas is dried, and is then 
wady for use. So much for fabrics. 

Many of the objections to which the above solutions are liable 
wuld not affect their use for wood, and they may be well add- 
f® to S 01 ^ to help us to the selection of the most suitable one 
hereafter. The u English Cyclopedia ” says : “ Many methods 
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have been devised for making wood more or less fireproof. The 
substance which is most attracting notice now is silicate of 
soda.” 

Mr. Abel, Chemist to the War Department, England, and Mr. 
Hay, Chemist to the English Admiralty, made experiments with 
this salt in 1857 on a wooden hut painted three times inside and 
ont with a solution of silicate of soda, but unfortunately for the 
fairness of the experiment the building (erected to try other ex- 
periments with) was constructed with a double boarding, so 
that it was only possible to coat or impregnate each plank on 
one side, but the value of the silicate was established beyond a 
doubt. A flame from a large heap of shavings played against 
the building for some minutes, but only succeeded in catching 
the end of one plank, and even that did not blaze, but only 
smouldered a short time. By the heat of the fire the salt was 
drawn to the surface of the wood, and formed a glaze upon it. 
Subsequently when the whole hut was destroyed by fire, although 
the fierceness of the flame was such that few materials could 
have withstood it, yet several planks remained of the exterior 
coated portion. Upon examining the planks the unprotected 
surfaces were found to be charred, but tho charring only extend- 
ed to those parts which had not been touched by the silicate. 
Asbestos paint has been used with nearly similar results. 

So far as experiment has gone silicate of soda appears the 
most convenient and effective known for the purpose. Spon’s 
Workshop Receipts says respecting silicate of soda : “ Deal 
boards become almost incombustible when painted with a diluted 
solution of silicate of soda, called also glass water. The glass 
water is generally sold as a thick fluid like honey. This may 
be thinned out with water six or seven times its own bulk ; the 
water must be soft, or boiled water will do, and apply the solu- 
tion warm. In about 24 hours apply a second coat, and per- 
haps a third ; use a new brush, and wash the brush clean after 
using, or it will become soft. Avoid grease or fat on the boards 
before painting them.” 

In the same book is another receipt as follows : — The timber 
to be Booked four or five days in a solution of 1 lb. of alum and 
1 lb. sulphate of copper to 100 gallons of water in a tank suffi- 
ciently large to allow of the timber being kept immersed. The 
wood to be allowed to thoroughly dry before using. This would 
be a good plan to adopt with the large upright timbers after 
having injected them whilst green by the Boucherising process. 
Though owing to the blue tinge given by sulphate or copper 
that salt could hardly be suitable for interiors where the lighter 
woodwork was plain, yet chloride of zinc might be used for 
every part of the wood m a house, injecting it whilst the wood 
is green, as it acts chemically on the Bap, and is white. Sir W. 
Burnett says : “ Salt water only increases its efficacy. It is 
perfectly innoouous, and cannot endanger, health. All the tim- 
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bars and ceilings of a ship may be impregnated with the solu- 
tion without the slightest prejudicial effect on the crowded 
inmates. It prevents the oxidization of metals, as has been 
proved repeatedly on copper and iron bolts with the most satis- 
factory results, and articles prepared with this solution resist 
combustion in proportion to the strength of the solution.” 

By Maughan’s process dry wood is saturated with an aqueous 
solution of phosphate of soaa and muriate or sulphate of am- 
monia ; a decomposition ensues, followed by an evolution of am- 
moniacal vapour and the formation of an incombustible coating 
on the surface of the wood. 

Jackson's patent consists in the application of salts of zinc 
und ammonia. 

Mr. Payne’s process of rendering wood fireproof is by pressing 
a solution of sulphuret of calcium or barium into the wood in a 
confined tank, and allowing it to remain at a pressure of 110 to 
140 lbs. per square inch for an hour, then drawing off the solu- 
tion and treating the wood in a similar manner with an acid or 
a solution of some substance such as sulphate of iron, tfhich 
will unite with the barium or calcium, and set the sulphur free. 
When the wood is to be impregnated with a large amount of 
solid matter it should be dried between the application of the 
two fluids. By this means ail insoluble sulphate of lime or sul- 
phate of barium is formed in the body of the wood, which is 
thus rendered nearly as hard as stone. Wood so prepared is 
now largely employed on English public works and railways. 
The most porous, the softest, and of course the cheapest, woods 
ure rendered equal in point of usefulness, durability, and strength 
to the hardest and best description of timber, and are susceptible 
of a high polish. 

Professor Fuchs invented a solution of 10 parts of potash or 
soda, 15 parts of fine silicious earth, with one part of charcoal, 
mixed with water. This composition applied to the surface of 
the wood forms a vitreous coat whioh effectually resists the no- 
tion of fire. Decisive experiments have fully established the 
efficacy of this plan, and the Royal Theatre of Munich was pro- 
tected by the application of it. The surface covered was up- 
wards of 400,000 square feet, at an expense of £200, or 100 
square feet for one shilling. 

A somewhat similar English composition consists of one part 
by measure of fine Band, two parts of wood ashes, and three 
purts of slaked lime ground together with oil, and laid on with 
a painter's brush, the nrst coat thin and the second thick. This 
forms a strong adhesive compound, both fire and waterproof. 

Salopian's patent consists in an application of two solutions to 
the surface of the wood, the first consisting of sulphate of alu- 
wkl water, the second of chloride of calainm, glue 

water. 

In Spon’s Workshop Receipts a wash composed of lime, salt, 
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and fine sand, or wood ashes, is recommended to be pnt on in the 
ordinary way of whitewash ; it renders a shingle roof fifty-fold 
more safe from fire from foiling oinders in case of fire in tne vi- 
cinity, It has also a preserving effect against the weather, and 
the older and more weather-beaten the shingles the more bene- 
fit derived. Such shingles are generally more or less warped 
and cracked, and the application of the wash to the upper surface 
restores them to their original form, thereby closing the space 
between the shingles, whilst the lime and sand, by filling up the 
cracks, prevent them from warping. 

By the addition of a little lainp-black the wash may be made 
of the same colour as the old shingles, and thus remove the offen- 
sive glare of a whitewashed roof. 

Such is the information we are able to glean so far ; and, be- 
fore offering any suggestion of our own, let us remember that 
to season timber in the ordinary way requires seldom less than 
three years, often six or eight years’ exposure to the air freely ; 
whereas by the Kyanising (chloride of mercury) process, ren- 
dered unfit for our purpose by the suffocating fumes thrown off 
on exposure to great heat, Burnettising (chloride of zinc), Bou- 
cherising (sulphate of copper), and Beerising (borax) systems, 
the destructive principle (sap) is dried, and rendered inert, thus 
making larch, firs of all kinds, willow, birch, elm, beech, ash, 
poplar, Ac., of considerable value for durable purposes. 

We would suggest the following, giving preference to the so- 
lutions recommended in the order named : — 

For houses already built, apply several washings of silicate of 
soda, sulphate of copper, or borax, to the fixtures of every des- 
cription, and let all movable lighter work, roof shingles (when 
used), mats (as used in Japan), &c., soak several days in the 
Bame solution. Where Bhingle roofs are used, let them be after- 
wards coated with lime, salt, and fine sand, or wood ashes. 

Where houses are to be built, impregnate the main or thick 
timbers thoroughly with chloride of zinc, sulphate of copper, or 
borax, by pressure obtained as in Boucherising whilst tne tim- 
ber is green. Allow it to dry thoroughly before fixing, and paint 
the outside with silicate of soda three times when in position. 

The lighter woodwork, shingles, &c., can be cut from large 
balks thus impregnated and afterwards washed superficially with 
silicate of soda, or this woodwork may be saturated by steeping 
in silicate of Boda, chloride of zinc, or borax, but with a coat of 
silicate of soda outside all. By the use of the above compara- 
tively simple and inexpensive remedies all complicated steam- 
pressure paraphernalia, vacuum pumps, &o., are avoided, the 
area of fires would be greatly reduced, whilst the insurance 
oompanies would be able to take risks whioh at present thej re- 
fuse to do, even on stone buildings, if the roofs are of shingle. 
In Jamaica and other parts this is much felt. The general ap- 
plication of these precautions in many towns would permit of a 
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sufficiently large reduction on insurance premiums to of itself 
pay the interest on the initial ooBt of thus treating the timber 
used in our dwellings. We say nothing of the daily risks to 
life and property. 

In the foregoing paper we have freely borrowed from every 
authority we could meet with, but the occurrence of tires in 
timber-built towns, destroying areas up to one and a half square 
miles at one fell Bwoop, must be our plea . — Timber Trade e 
Journal . 


Thb Preservation of Timber. — The following is a summary 
of a voluminous report of the Committee of the American So- 
ciety of Civil Engineers on the preservation of timber. The 
report itself was presented at the Convention of the Society at 
Deer Park, Md., June 24th. 

\fter a brief statement of the labours of the Committee and 
of the evident necessity for the introduction of preserving pro- 
cesses on account of rapidly diminishing supplies of timber, a 
short history of the progress of the art is given, showing three 
principal methods of working, viz. : — (1), Steeping ; (2), Vital 
suction or hydraulic pressure ; (3), Treatment in closed vessels 
by steaming, vacuum, pressure, &c. 

The experience in tne United States is given in five tables, 
comprising the results, more or less conclusive, of 142 authenti- 
cated trials or experiments. In each caB© these are referred to 
at more or less length in the text, sufficiently to give the reasons 
for success or fuilure and the lesson taught. The five heads 
corresponding to the tables are : — (1), Kyanising, or use of 
corrosive sublimate ; (2), Bumettising, or use or chloride of 
sine ; (3), Oreosoting, or use of creosote oil ; (4), Boucherie, or 
use of sulphate of copper ; (5), Miscellaneous, or use of various 
substances. 

Of the first Kyanising, it is stated that an absorption of four 
or five pounds of corrosive sublimate per 1,000 feet board mea- 
sure, is considered sufficient, and it would now oost about 6 
dollars per 1,000 feet. It is not recommended except in situa- 
tions where the air can circulate freely about the wood, as in 
bridges and trestles ; but in very damp locations — as for ties 
when in wet soil and pavements — its success is doubtful. Its 
cost when first used led to oheating, which far a time brought 
discredit upon it. 

Bumettising the Committee do not consider the best adapted 
to use where the timber is exposed to the washing action of 
water, as this removes the preservative ; but, on acoount of its 
cheapness, it is probably to be preferred at the present time to 
any other process for the preservation of railroad ties. The 
Weahouee, Thihnany, and other modifications of the process 
aim at making the chloride insoluble, but are yet on trial. This 
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process has been largely and successfully introduced in Germany. 
Experience shows tne life of softwood ties to be doubled and tre- 
bled by its use. Its cost in this country is about 5 dollars per 
1,000 feet board measure, or 20 cents to 25 cents per tie, and for 
the latter purpose the Committee particularly recommend it. 
The work must be well done ; but some of the failures were from 
doing it too well — that is, from using solutions of too great 
strength, thus making the timber brittle. A solution of 2 
per cent., by weight, of chloride of zinc in water, is recom- 
mended. 

Oeosoting, or the injection of timber with hot creosote oil 
in a cylinder under pressure, is considered to be the very best 
process which has been fully tested, where expense is not con- 
sidered. It is as yet the only one known which is sure to pre- 
vent the destructive attacks of the teredo or other marine ani- 
mals, and to give absolute protection against decay in very wet 
situations. It is a somewhat expensive process, requiring for 
protection against the teredo from 10 lbs. to 20 lbs. per cubic 
foot of timber, and costing from 12 dollars to 20 dollars per 
1,000 feet board measure. For resisting decay alone a cost of 
10 dollars to 14 dollars is sufficient. 

The Boucherie process, in which green timber is impregnated 
with sulphate of copper, either by vital suction, hydraulic pres- 
sure, or a vacuum, when well done, using a solution of 1 lb. of 
sulphate to 100 lbs. of water, has proved fairly successful. Under 
the head of “ Miscellaneous ” are classed 41 experiments with 
almost as many substances, sulphate and pyrolignite of iron, 
lime, resin, oil, tar, &c., but with as yet no commercial suc- 
cess. The general principles laid down are, to select the pro- 
cess with reference to the subsequent exposure. Use open- 
grained, porous timber, and for that reason in general the cheap- 
er woods. Extract the sap and water to make room for tne 
material to be injected, natural seasoning, except for the Bou- 
cherie process, being very desirable. Steaming takes the place 
of seasoning. Use enough of the antiseptic to ensure a good 
result, and then let the timber dry before using, as its durability 
will thus be increased. Do not hasten the work if it is to he 
well done. Protect ties or timber in the track as far as may be 
from water by drainage. Contract only with reliable parties 
of established reputation, under a skilled inspector, who must 
be in constant attendance when the magnitude of the order 
warrants. 


There is at the close a discussion of the question, Will any 
preserving process pay ? This is answered in the affirmative. 
The Chairman of the Committee gives a careful estimate in one 
of the appendices in an actual case in this country ; another 
general estimate is given based on European experience, and 
three other separate appendices give different methods of exa- 
mining the question of economy and comparing values. Other 



VOTBftf QU1BIBS 1KD EXTRACTS. 


1ST 


appendices— to the nnmber of twenty in all — treat of the gene- 
ral question of destruction and conservation of forests, and give 
reports of the personal experience of a nnmber of engineers, 
with methods pursued, apparatus used, &c . — Timber Trades 
Journal, 


Cuscuta Creeper.— Sir, — I have the honor to enclose oopy 
of a report from the Acting Director of Woods and Forests, on 
the Cwouta creeper, and on the steps taken in view of its 
destruction — which was read and considered at a meeting of the 
Woods and Forests Board held on the 12th instant. 

The Board requested Mr. Scott to use his best endeavours to 
destroy the Cuscuta as fast as he can on Crown lands, tak- 
ing if necessary some additional men to help the present mem- 
bers of the staff so as to secure their more rapid destruction. 
And, whereas, according to Mr. Scott’s report, the proprietors 
ot “ Alma ” and “ Bar-le-Duc," which now form one and the 
same estate, are the only proprietors who seem to have taken 
steps for its destruction on private property. The Board fur- 
ther suggests that His Excellency tne Governor be pleased 
to consider whether it would not be desirable to enact an 
Ordinance directing private proprietors to destroy the Cuecuta 
creeper on their property, and in case of default by them so 
to do — within a reasonable delay — authorizing the officers of 
the Woods and Forests Department to enter their property, 
except private dwelling-houses, and to destroy the creepers at 
the proprietor’s expense. 

1 have the honor to submit these recommendations for His 
Excellency’s favourable consideration. 

V. Naz, Chairman t 

15th January , 1885 . Woods and Forests Board, 

To The Honourable the Colonial Secretary. 

As you requested, I beg to submit for the information of the 
Board a report on the Cuscuta creeper. 

This parasitical creeper belongs to the Convolvulus family 
(Convolwlacce), and is known by the oommon name of Dodder. 
There are seven or eight different species, but as 1 have not as 
yet examined the flower I am unable to say at present what 
species we have in Mauritius, and I have been informed that there 
is more than one. There are three or four different speoies in- 
digenous to Europe and the temperate parts of Asia. It is also 
found in Russia, where it does great damage to the flax crop. 

It is difficult to say in what way it was introduced into Mau- 
ritius, but most likely with foreign seeds. I have not found, 
I believe it was seen at Quartier Militaire in 1882, and the 
rapidity of its growth aocounts for its now being so abundant. 
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I hat been found in the Districts of Moka, Plaines Wilhems 
and Grand Port. 

Here is an extract which throws some light on the method by 
whidh the Cuscuta first beoomes attached to the plant on which 
it grows. “ The seed germinates in the soil in toe usual way, 
ana by the long spiral-like germ makes one or two tight coils 
around its future support, and during the time these coils are 
progressing the foster parent is increasing in size. The com- 
pressing of the former around the latter becomes tightened, 
the causing the bark of the foster-parent to become more de- 
licate, while the parasite is preparing a series of serai roots to 

{ >enetrate it. It having done this, its position is firmly estab- 
ished. Its own natural root dies away, and thenceforward its 
true parasitic growth is astonishingly rapid,” 

It will thus he seen the great difficulty there is in extermi- 
nating it, for, should even naif an inch of the stem be left on 
the branch of a tree it will again grow and increase ; therefQre 
the only plan to adopt is to cut down the branches and burn or 
bury the whole. 

iNo trees have as yet been seen killed by it, but I saw on the 
Reserves of River Moka some Framboises Marronnes which ap- 
peared to have been killed by it. It has been proved that it 
has been spread to a great extent, by the Indians carrying it 
from one locality and throwing it on to trees in another, under 
the false idea that it was the Liane sans fin ( Casey tka filiformis) 
which they use as a medicine in certain cases. 

There are at present three forest keepers employed in clearing 
it out where it is most abundant. It is intended to send six 
other keepers to assist in exterminating it. 

The only Estates that are clearing it from private forests as 
yet are “ Alma ” and u Bar-le-Duc, and I should suggest that 
a forest keeper be sent to work along with the men sent for the 
purpose of clearing it away. 

William Soott, 

12th January, 1885. Acting Director , Woods and Forests. 

To The Chairman of the Woods and Forests Board. 

I would add that the Cuscuta is not without its medicinal 
qualities, and the juioe of the fresh plant is prescribed in sub- 
inflammatorv complaints, and the powder of the dried plant is 
strewed on fresh wounds, the healing of which it is said to pro- 
mote. — W. S. 

The above Minute was referred to the Law Committee. — 
Mauritius Mercantile Record . 


Cuscuta Rbflkxa.— In the u Indian Forester ” for January 
1886, I And the following paragraph regarding the Cuscuta 
rejlexa : — 

u The Government of Mauritius has .addressed the Govern- 
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ment of India lb order to ascertain from the Indian Forest 
Department what information is available regarding injuries to 
trees in India by the Cuscuta reflexa , or by other Aperies of 
Cuscuta growing parasitically, and we hope that the question 
may be dealt witn by some of our readers, and that we may 
have some valuable notes to communicate on the subject. Our 
own experience only points to injuries to orchard and road side 
trees, as the Cuscutas do not generally attaok trees growing in 
masses, except perhaps in thfe case of sorub zizyphus jungle ; but 
we shall be much obliged for any information gathered from the 
personal observation of any of our readers.” 

I have travelled about in nearly every part of India, and 
having made botany a pet subject, 1 have been able to gather 
together many “ notes ” regarding plant-life in this vast Empire. 
Among my notes I find that, in nearly every province or Pre- 
sidency visited by me, the Cuscuta was found growing every- 
where in great luxuriance. It is well known to the natives, 
particularly in the Upper Provinces, as a most destructive 
parasite, and every means are taken to destroy it. It is un- 
fortunately so tenacious of life that a single twig, if allowed to 
remain upon a tree, will immediately follow the divine law to 
“ increase and multiply,” It grows with groat rapidity, t and 
1 have invariably found that a tree onco attacked by it, is irre- 
trievably lost. It is not at all particular as to what tree it may 
chance to grow upon, but as sure as it attacks a treo, it literally 
strangles it. I have seen it on fine specimens of MilUngtonia 
hart crisis , which have withered and died within a short space of 
time. The Zizyphus section of the N. 0. Rhamnacece are parti- 
cularly favoured of this parasite. I have observed that oirds 
have a great deal to do in its spread, especially parrots, which 
when feeding on the fruit of the Zizyphus Jujuba infested with 
the Cuscuta , generally manage to get their claws entangled in 
tlio succulent tendril-like branches of the parasite, ana thus 
carry away pieces and drop them on other trees. The editor 
of the “Indian Forester” says that “the Cuscutas do not 
generally attack trees growing in masses.”* My experience 
is just the reverse ; and, as far as Calcutta is concerned — to go 
no further — any one by walking through the Eden Gardens, 
or for the matter of that, the Dalhousie Square gardens, may 
**eo the obnoxious weed strangling whole clumps and borders oi 
'Crotons. Dracwnas , Eranthemums , Ixwras, <fcc. The MiUingtoniat 
along the maidan are similarly infested. The variety general- 
v about here is the C. reflexa* In the forests of Sikkim 
and Nepal the C . verrucosa and Hooheri are generally found, 
la the Doon forests I have seen the (7. Hooheri covering acres 
u tre ^*\ the Punjab it is very prolific. Thq “ Bir ’^round 
abopt Hissar , and in tne Bohtak diyision, which chiefly consists 

* Wt ihoaM hare aafcd bums at /crest tnba— [En.J. 
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of the Capparis horrida; (“ Karreel ” bush,) the C. reflexa may 
be seen thriving in great luxuriance. The jDhdk forests ( Butea 
frondosaj of the Patna division are literally covered with C, 
rtfieha. It is my opinion, founded upon long experience, that 
the injury done to forests and fruit trees by the Uuscutas must 
be very great, and if statistics were obtained, it would be found 
that they exercised a very wide influence prejudicial to the 
healthy growth of forest trees. The only remedy I oan sug- 
'cest is that, no sooner it is observed on a tree, endeavours 
should be made at once to have it plucked off, and burnt, for if 
once allowed to spread, it will give a great deal of trouble to 
exterminate it. Even ut the risk of lopping off branches of the 
trees upon which the Cuscuta is found growing, it should be 
removed. — 8. H. — Indian Agriculturist. 

Island op Tern ate. — The effects of forests upon the general 
healthfulness of the State is great. The philosopher, Boyle, long 
since stated that in the Dutch East Indian island of Ternate, 
long celebrated for its beauty and healthfulness, the clove trees 
grew in such plenty as to render their product almost valueless. 
To raise the price of the commodity most of the spice forest was 
destroyed. Immediately the island — previously cool, healthy, 
and pleasant— became hot, dry, and sickly, and unfit for human 
residence. It is well known that the general clearing away of 
the forests in this* country has had a tendency to raise the tem- 
perature in summer. — New York Report of the Commission of 
State Parks . 

According to experiments by M. Senff, the yield of crude 
pyroligneous acid, tar, charcoal, and gas is almost the same 
with the most different woods. But the richness of the acid 
waters in acetic acid, and consequently the yield of dehydrated 
acid, vary greatly. In this respect the wood of coniferous trees 
is the least valuable. The wood of the trunk furnishes more 
acid than that of the branches. The wood yields more acid 
than the bark, and sound wood more than dead wood. Rapid 
calcination yields more gas at the expense of the condensed 
products and of the charcoal ; it yields also the weakest acid 
waters, and the charcoal is more hygroscopic than that fur- r 
nished by a gradual action. — Tifnher Trades Journal, 

A correspondent enquires by what rules or authority ia the 
u Indian Forester ” sent “OnH. M.’s Service” with Service 
stamps ? The “ Indian Forester ” is a private journal, and has 
nothing to do with Government. But he forgets that the Roorkee 
Press, which publishes the paper, is under Government man- 
agement, and can clearly use Service stamps, charging the post- 
age regularly in its accounts with the “ Indian Forester.” 



THB 


INDIAN FORESTER. 


VoL XII. ] April, 1880. [ No. 4. 


We congratulate the Forest Department, Madras, en the foot 
that Mr. H. A. Sim, C.S., Deputy Conservator of Forests, 1st 

8 rade, Kurnool, has been appointed to officiate as a Secretary to 
ae Board of Revenue, Madras. 

'Ah all forest business in Madras passes th$pt}gh the Board of 
Revenue, it cannot but prove benefioial to the interests of forest 
conservanoy that one of the Secretaries to the Board .should 
have a practical knowledge of forest management. 1 

It is still a prevailing idea with some administrators in 
India, that no special training is required for forestry, and 
senior Civil officers frequently criticise forest operations freely, 
though they would not venture to do so in the case of a Surgeon 
amputating a limb. 

It may, however, be seen from Mr. Thiselton Dyer’s evidence 
before the Parliamentary Committee on Forestry, that the new 
Director of the Kew Gardens does not share this opinion, and the 
relations between Local Governments and Forest officers would 
be greatly improved, if one of the Assistant Secretaries tp the 
Government were either an experienced Forest officer,* or a 
Civilian who, like Mr. Baden-Powell or Mr. Sim, has served for 
several years in charge of executive forest work. 


AFFORESTATION IN GREAT BRITAIN AND 
IRELAND* 

Introduction. 

The question of afforestation in Great Britain and Ireland has, 
for some years past, received special attention. Various' pa- 
pers . have been published setting forth the inadequacy of the 
British woodlands, and the uncertainty which prevails as re- 
gards future supplies of timber. Dr. Robert Lyons, late mem- 
ber ef Parliament for Dublin, has specially takes up the af- 
forestation of Ireland, as he believes that it will act beneficially 
i n vwious respects. The Select Committee of the House of 

* Pqprial of a paptr written at xaqaot of Dm Lord lieatenaot of Inland. 

u 



142 


AVrOUSTATlOV Iff CHEAT BBITAIB AND IBELAVD. 


ComvioiiB on Industries {ireiand) investigated the question, and 
examined Ur. D. Howftz, whose evidence wijl be found at pages 
253-295 of the Report of the Select Committee, printed by or- 
der of the House of Commons in July, 1885. Another Select 
Committee of the House of Commons was appointed last sum- 
mer, on the motion of Sir John Lubbock, member of Parliament 
for the University of London, with the object of considering 
whether, by the establishment of a Forest School or otherwise, 
the British woodlands could be rendered more remunerative. 
This Committee examined Mr. William G. Pedder, Colonel 
James Michael, c.s.i., Dr. Hugh Cleghorn, Colonel G. Pearson, 
Mr. W. T. Thiselton Dyer, c.m.g., and Mr. Julian C. Rogers, 
whose evidence is recorded in the Report of the Committee, 
printed by order of the House of Commons in July, 1885. 

I have, during the last six months, visited various parts of 
Great Britain and Ireland in connexion with the establishment 
of an Indian Forest School at the Royal Indian Engineering 
College, Cooper’s Hill, and I have been strongly urged to £lve 
my views on the question of afforestation, especially with refer- 
ence to Ireland. Although I have not yet seen enough to deal 
with this large subject in detail, I propose to offer a few remarks 
in So far as personal inspection and past experience in my pro- 
fession in Europe and India justify mo in doing. If the ques- 
tion should come to a practical issue, it will be necessary to 
investigate it in much greater detail, than has yet. been done. 

I. — General considerations. 

Forests are, in the economy of nature and of man, of direct 
and indirect value ; the former through their products, and the 
latter through the influence which they exercise upon climate, 
the regulation of the water supply, the healthinoss of a country, 
and allied subjects. The principal points are, without going in- 
to full detail, the following : — 

( 11. Forests supply timber, fuel, and other forest products. 

(2) . They provide work, and tend to produce a variety of 

industries. 

(3) . They tend to reduce the temperature of the soil and 

the air, and to render the climate more equable. 

(4) . They increase the relative humidity of the air, and 

probably reduce evaporation. 

f5). They tend to increase the rainfall. 

(6) . They regulate the water supply, insure a move sus- 

taineayield of springs, reduce the violenoe of sud- 
den floods, and render the flow of water in rivers 

more continuous. 

(7) . They prevent landslips, the formation of mvalahches, 

the silting np of riveTs, and they arrpst moving sand. 

(8) . They reduoe tne velocity of winds, and afford protec- 

tion to adjoining fields. 
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(9). They afford shelter to cattle and to useful birds. 

(10) . They assist in the prod notion of oxygen, and especi- 

ally of ozone. 

(11) . They may, under certain conditions, improve the 

healthiness of a country, and, under others, reduce 
it. 

(12) . Finally, they increase the artistic beauty of a country. 

2. It is not intended to give here the details upon which 

these conclusions rest ; 1 hope to do thi§ on another occasion, 
and I shall now only state that nothing has been included in 
the above twelve points which is not supported by accurate obr 
nervations 


1. Direct Effect* of Forest a. 

3. As regard* the direct effects of forests, mentioned above 
under first and second, the most important points for considera- 
tion are : — 

(a) . The position of a country, its communications with 

other countries, and the control exercised by one 
country over others. 

(b) . Tho quality and quantity of substitutes for forest 

products available in a country. 

(r). The value of land and labour, and the return which 
land yields us hold, grass-land, or forest, respect- 
ively. 

(♦/). The density of population of a country. 

4. A country which is so situated that the importation of 
wood and other forest products is comparatively ea?»y and cheap 
(sea-bound, or traversed by navigable rivers coming from a coun- 
try rich in forests, or intersected by numerous railways and other 
means of communication), or which has control over other coun- 
tries, especially colonies, rich in forests, can dispense with exten- 
sive forests. In a country, which is rich in coal, lignite, orpeat, 
the production of firewood is of subordinate importance. Where 
iron or other substitutes for timber in sufficient quantity and at 
a low rate are available, forests are not required to tne same 
extent as in a country which does not enjoy such advantages. 
Where land under cereals or grass yields, even if forest produce 
is imported, more valuable returns (higher interest on capital) 
than under forest, the latter would, in this respect, he out of 
place. If the population of a country is very aense, and all 
land is reauired for the production of food, forests will not find 
a place. . Where, on the other hand, waste lands exist which are 
not reqnired or are unsuited for cultivation and grass-lands, and 
where the population is in want of additional work, it may be 
advisable to create forests, and thus provide occupation through 
the operations connected with the administration of th* forests 
and the industries, which the existence of forests tends to create. 
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2. Indirect Effects of Forests . 

5. In considering the indirect effects of forests, the most 
important factors are the climate and configuration of a country. 
The nearer to the equator, the more important becomes, as a 
rule, the forest question, and the further north the less import- 
ant. While forests may in a hot oountry, with distinct wet and 
dry seasons, be absolutely necessary for the mitigation of ex- 
treme heat and dryness during certain parts of the year, and the 
regulation of the flow of water in springs and rivers, tney may 
he injurious in a northern country, which is already too cola 
and damp. Similarly, a continental country may require forests, 
while a sea-bound country may be better without them, as far as 
climatic considerations are concerned. A mountainous country 
is much more in need of forests than a level country, on account 
of their beneficial action as regards landslips, avalanches, the 
carrying away of ddbris, the silting up of rivers and low lands, 
sudden floods, and the sustained feeding of springs. The action 
i U this respect is produced in the following manner : — 

(1) . The branches and leaves of the trees break the force 

of the falling rain, and retain a portion of it which 
evaporates. 

(2) . The covering of forest soil and the roots of the trees 

prevent the gliding down of earth and rock, and 
the formation of avalanches on hill sides. 

(3) . The covering of forest soil (humus or leaf-mould, 

mosses, shrubs, <fec.) possesses in a high degree 
the faculty of absorbing water and of retaining it 
for a time. It has, for instance, been proved that 
mosses of the genus Hypnum absorb three and a 
half to five times their weight of water, and peat 
mosses of the gonus Sphagnum even nine times 
their weight, while the leaf-mould found in a mid- 
dle-aged, well-stocked and well-preserved beech 
forest is capable of retaining, for a time, 5 inches 
of rain. The water thus absorbed reduces the 
quantity which rushes down sloping ground during 
rain ; it partly penetrates into the ground, and the 
rest is slowly given up. Well-preserved forests, 
with a good layer of loaf-mould, act, therefore, like 
huge water reservoirs, which increase the quantity 
of water penetrating the soil, and which render the 
flow of water in rivers less fluctuating. 

6. As regards the protection against strong winds, and shelter 
to cattle and useful birds, forests act beneficially in any oountry. 

7. In applying these facts to Great Britain and Ireland it 
should be remembered, that the climate and rainfall of these 
countries is principally governed by their insular position, which 
exposes them to strong air currents coming direct from the sea. 
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Compared 'with their effects, those of forests, even if they oc- 
cupied 20 per cent, of the total area, would be comparative- 
ly small. Again, by far the greater portion of the waste lands 
in Great Britain and Ireland is covered with heath, and a con- 
siderable portion with peat mosses, which are most powerful 
agents in the retention of water ; moreover afforestation would, 
in many cases, be accompanied by the draining of the soil, 
which would counteract the effects of forests ; hence afforesta- 
tion in these islands would not produce, comparatively, the same 
effect, as in a country where unafforested soil has generally no 
covering. 


8. Area of Forests. 

8. No general rule can be laid down showing whether forests 
are required in a country, or what percentage of the area should 
be so stocked. The forest question must be determined on the 
social circumstances of each country. Dr. Lyons published a 
snort time ago a statement showing tne latest estimates of the 
forest areas in a number of countries, whioh I reproduce below. 
Some of the data require confirmation, but on the whole they 
give a fair idea of the areas. I have added two columns show- 
ing the percentage of the total area of each conntry under 
forest, and the forest area per head of population : — 


COUNTRY. 

ABBA. IN 8Q 

Total. 

uarb Milks. 

Under Forest. 

Percentage 
of Total 
Area under 
Forest. 

Area of 
Forest per 
Head of 
Population, 
in Mutate 
Acres. 

Russia in Europe, 

1,944,824 

824,104 

42 

6 1 

Sweden, 

Austria Proper, 
Hungary, 

167,055 

66,197 

42 

91 

108,420 

180,008 

86,876 

85,179 

84 

27 

{ M 

Germany, 

207,981 


26 

0*8 

Norway, 

119,870 

29,568 

26 

9-9 

France, 

208,996 

85,450 

mm 

0*6 

Belgium, 

11,876 

1,677 

WKM 

0'2 

Italy, ••• ... 

114,862 

14,111 

■9 

08 

Holland, 

12,515 

8&2 

mm 

01 

Denmark, 

Great Britain & Ireland, 

18,896 

628 


0*2 

120,812* 

4,860f 

H 

01 

Total, 

United States of Ame- 

8,148,565 

1,101,861 

85 

... 

rica# 

8,590,242 

598,750 

17 

7-6 


- ***• Af®* V™ by Dr. Lym t H 4em net 4 *iU Hm with thorn 

loans farther an. 

"«odiud?olVite 0 * lj wfl* * be has qtpamnti; omitted the 
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9. It has been estimated that the percentage of land nnder 
forest required for a country situated and populated like the 
centre of Germany, may be put down at about 25 per cent, of 
the total area. Judging by this standard, and assuming that 
the data given in the above table are approximately correct, it 
would appear that Russia and Sweden nave as yet more lapd 
under forest, than is absolutely required. Denmark and Great 
Britain and Ireland have a very small percentage of land under 
forest, but they are not only sea-bound, but also situated under 
a northern latitude, and it would he premature to conclude at 
first sight, that their forest areas are too small. 

10. Groat Britain and Ireland are woll supplied with coal 
and poat, and the production of firewood is of very little im- 
portance ; as a matter of fact, firowood is unsaleable in many 
parts of the country. The question of the supply of timber 
requires a more detailed notice. Although the production of 
iron is enormous, the imports of wood into Great Britain and 
Ireland are stated to have amounted in 1888 to 6,447,211* loajis. 
For the same year the value of home production and imports 
of forest produce are given, in round figures, as follows : — 

£ 

Estimated value of wood produced in the country, 3,000,000 
Value of imported wood, ... ... 18,000,000 

Total value of wood, ... 21,000,000 

Value of minorf forest produce, as bark, dye 
woods, wood pulp, galls, turpentine, pitch and 
tar, resin, lac, gum, caoutchouc, gutta percha, 
fibres, &c., imported, ... ... ... 14,000,000 

Grand Total, ... £35,000,000 

The total value is equivalent to about one pound per head of 
population, per annum. 

11. It appears that of the total quantity of timber required 
by the country, only about one-seventh (according to value), is 
produced at home. If the whole of the required timber woro to 
oe grown locally, it would be necessary to increase the area 
under forest to about 20 per cent, of the total area of the country, 
or, say, to 24,000 square miles. A considerable portion of the 
imports consists, however, of teak, fancy woods, <fcc., which 
could not be grown in these islands. Still, after making allow- 
ance for these, an area of about 20,000 square miles, or nearly 
five times the present area, would be required. 

1 2. The question of the future timber supply comes to this : — 
“ Is it necessary or advisable to increase tne area nnder forest 
in Great Britain and Ireland, with the view of meeting futnre 


• Rimmoni, in the Journal of the Society of Arte , 19th December, 1884. 
f In Forest terminology, m§jor produce means wood (timber and firewood) ; 
mnor produce, all other articles obtained from forests. 
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requirements of timber, or can colonies and other countries be 
relied on to meet the demand ?” This question has been exten- 
sively discussed of late, and I shall restrict my remarks to the 
most obvious point, the supply of those ordinary kinds of timber, 
which will readily grow in the climate of these islands. 

13. Of the 6,447,211 loads of wood imported in 1883, the 
following quantities oame from the more important sources : — 


From Sweden, 

,, llUHMS, «*• ... 

„ Norway, ... ... 

„ Germany, 

„ The United States of Amerioa, 


1,600,000 

1,850,000 

750.000 

430.000 

400.000 


Canada, 


Total, 


... 4,580,000 
... 1,540,000 


Grand Total, 


6,070,000 


In round figures, Great Britain and Ireland received one and 
a half million loads from the Dominion of Canada, over which 
the Government of this country has a certain control, and four 
and a half million loads from countries over which it has no 
control. Although theso data refer only to one year, 1883, thejr 
approximate to the average imports of the last five years suffici- 
ently close for the present argument. As tar as the available 
information goes, it seems almost certain, that the supply from 
rhe United States of America will dio away at an early date, 
thus reducing the available quantity by 400,000 tons. Of 
the foregoing European States a sustained yield is at present 
only secured from Germany, whore the bulk of the forests is 
under systematic management and control ; indeed, it is believed 
that the imports can easily be increased, especially from the 
forests in East Prussia. In Sweden, Norway, and Ilussia, the 
forest conservancy measures so far introduced do not, if I am 
correctly informed, ensure a sustained yield of the quantities 
removed of late years, though the falling off in the supplies may 
not be so rapid as has been assumed. These sources, then, 
cannot be relied on to furnish for any length of time 3,700,000 
loads annually, or more than one half of the total imports, even 
if the supplies from Germany should somewhat increase. None 
of the other large European countries will materially help to 
cover the deficiency, any surplus material available in Austria 
©eisg required by France and other countries. 

14. Canada has sent about one and a half million loads an- 
nually, but gloomy reports have been reoeived of the extensive 
destruction of forests in that country. The matter is said to 
receive now attention, and if, as bas been stated, the area of tim- 
ber lands has been reduoed to less than 10 per cent, of the total 
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area, it is high time io take energetic steps towards the introduc- 
tion of proper forest conservancy measures and the reproduction 
of the forests. Large areas, otherwise not required, are available 
for the puipose, and the Goverhment of England should use all 
possible influence to bring about the setting aside for forest pur- 
poses of suitable areas on a large scale. 

15. In how far South America and Africa can make good 
any deficiency of timber in Europe, is not known at present. 
Australia can probably do very little in this respect. The im- 
ports from India have hitherto been restricted to that of teak 
(maximum 45,000 loads) and of a small quantity of fancy woods. 
As the price of timber rises, with decreasing supplies, other 
kinds of useful timber may be added, but the expenses will 
always be comparatively high, apart from the fact, that India is 
likely to require as much timber as it produces. 

16. On the whole, although I am far from joining those who 
would create a panic on the timber supply question, there is 
every prospect, that any woods now planted in Great Britain 
and Ireland will yield a fair return, by the time that they are 
ripe for the axe. At present prices are very low, but that 
should not induce the present generation to disregard the future. 
Wood is an article wnich requires a long time to mature, and 
forethought as regards future supplies of it is more necessary, 
than in respect of any other article. 

17. From the Agricultural Statistics of 1884 and 1885, I 
gather that the area of Great Britain and Ireland is distributed 
as follows : — 



AMA X* SQUAB! MlLBS. 

PaBOurraes or total arha. 

DiriiUm of Land. 

Eng- 

land 

and 

WalwL 

Soot- 

land. 

Inland. 

Total. 

Eng- 

land 

and 

Walaa, 

Soot- 

land. 

Ireland. 

Total. 

Under crops, in- J 
eluding mea-f 
dowi, orch-l 
ards, gardens,/ 1 


7,565 

83,818 

7M90 

74-9 

24-9 

784 

61-9 

and grass 

lands. 

Woods and for- 
arts, 

2,546 

1,296 

519 

4,860 

44 

4-8 

1-6 

841 

Darren moun- 
tain land, 
bog, marsh, 
waste land , 

12,079 

21,586 

8,194 

41*809 

90-7 

70-8 

25*2 

844 

roads, water, 
fences, Ac., , 









Grand Total, •• 

58^11 

80,417 

13,581 

1,21,259" 

100 

100 


100 


* This is the are* given is the Agrieoltoal 8tati sties. 
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The Director-General of the Ordnance Survey has kindly 
furnished me with the following figures : — 

England and Wales, ... • ... 59,469 square miles. 

Scotland, ••• ••• »•« 80,902 „ ^ 

Ireland, ... ... ••• 82,581 „ ,, 

Total, ... 122,002 », „ 

These figures include all water and foreshores. 

The total area of all waste lands ^mounts to 41,809 square 
tail I am riot in n position to state, at present, what propor- 
tion of this area is fit and available for forces, but on the whole 
it may perhaps he estimated at orte-half, or 20,000 square miles, 
in round figures. At any rate it i* evident that there is suffi- 
cient room for a considerable extension of the woodlands in 
Great Britain and Ireland. 

4. Forest 8 as objects of Industry * 

18. Forests are important objects of industry ; they require 
labour in their creation, preservation and the removal of the 
produce. A great variety of occupations depends on the pro- 
ducts of forests as ilieir prime materials — not only as regards 
construction, manufacture, furniture making, &c., and the indus- 
tries, using minor forest produce, which would bo in existence in 
any case, whether the materjal is imported or produced locally — - 
but also us regards special industries, which cannot spring into 
existence except in and around large forests with a sustained 
and regular yield. The articles produced by the latter are now 
mostly imported, but they could, to a considerable extent, be 
made by local labour, if Great Britain and Ireland had exten- 
sive forests. 

19. The quantity of labour required for forest operations 
vuries with the value of the products, and the consequent greater 
or less minuteness of the system of management. The number 
of persons required for the ordinary work in the forests, admin- 
istration, creation, preservation, cutting of wood, and collection 
of minor products, has, for forests situuted like those of Ger- 
many, been variously estimated at one adult labourer for every 
100 to 500 English acros. This estimate refers to forests al- 
ready in existence, in which, perhaps, one per cent, of the area 
is annually cleared and re-stocked, and a great portion of which 
i& of small value. For Great Britain and Ireland it may be as- 
sumed, that about one adult labourer will be required for every 
100 acies, after the forests have been created ; while the initial 
planting work is going on, about every 15 to 20 acros would 
supply work for one labourer throughout the year, what with 
preparation of the soil, draining, nursery work, planting, sow- 
mg, fencing, &c, Assuming that the forest area of Great Bri- 
tain and Ireland were, during the next 20 years, increased from 

x 
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4,860 to 20,000 square miles, it would be necessary to plant 
annually some* 500,000 acres, which would fully occupy at least 
25,000 labourers, corresponding to a population of 125,000 
people. After the forests had been created, they would give 
employment to about 100,000 labourers, corresponding to a 
population of half a million. Large as those figures are, it will 
be seen, that forests give but small employment when com- 
pared with agriculture, and it follows that, ordinarily, all lands 
required for agriculture could, as regards the labour question, 
not be made available for forests. The latter must bo restricted 
to surplus areas or to lands not suited for agriculture, as long 
as the forest products arc obtainable at a reasonable rate from 
outside sources. 

20. Before leaving this subject, the following information 
may find a place here : — Prussia, Bavaria, Saxony, Wurtem- 
berg, Baden, and Alsace-Lorraine, have a combined population 
of 40, b44,736 people. The labour connoctod with the forosty of 
those countries, and their products, has been estimated to be 
worth : — 

£ 

Labour in the foreRts, 4,550,000 

Carriage of wood, &c., 3,900,000 

Collection of minor products, 1,000,000 


Total, ... 9,450,000 

These earnings suffice for the maintenance of about 300,000 
families, or one and a half million peoplo. It has further been 
estimated that the prime material yielded by tire forests occupies 
about four millions people, so that forests and industries depen- 
dent on them provide work for some seven millions people, or 
one-sixth of the total population of the above mentioned coun- 
tries. 


5. Foi'e&t Revenue. 

21. Although it is not intended to discuss here in full detail 
the revenue obtainable from forests, it will not be out of place to 
offer a few remarks on the subject. It has been put forward, 
from various quarters, that forests in England can bo made to pay 
hotter than land under cultivation. This may be the case under 
very special conditions, but generally 1 do not believe it to be 
possible. Data have been produced showing that land under forest 
nas yielded higher returns than would have been obtained by 
letting the land for agricultural purposes, but in these cases it 
has generally been overlooked, that the return in the one case 
represents the interest on a much higher capital than in the other. 
This can best bo explained by an example, which I shall, for 
convenience sake, make ns simple as possible. Assuming that 
certain land yields, if let for agriculture, 6s. an acre a year ; the 
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purchase value of this land would be £10 an acre, calculating 
with 3 per cent., and this is the capital of which 6*. represents 
the annual interest. If the land is, instead of letting it, put 
under forest, it will yield no return for a series of years, and, in 
addition, a certain sum must be spent in creating the forest ; both 
items with their compound interest must be added to the invest- 
ed capital. Ordinarily newly created forests must be closed for, 
say, 30 years, during which time they yield little or no return. 
Assuming that the returns from thinnings made between the 
30th ana 50th year cover tho expense of maintenance for the 
whole 50 years, and that the full returns commence with the 
50th year, a most favourable and rare case, the account would 
stand as follows, at the end of 50 years 

£ 8. d. 

Value of land, per acre, with compound interest 
at 3 per cent, for 50 years— 

S = 10 x l*03 w 48 16 9 

Value of outlay on the creation of the forest, 
say £3 per acre — 

B = 3 X 1 03*0 18 8 0 


Total, 56 19 9 

In a round sum, £57 represents the forest capital, and if the 
concern is to yield 3 per cent, on the invested capital, the returns 
from tho forest must amount to £1 14«. 2 d, an acre a year, or 
nearly six times the rent obtainable by letting the land. Except 
under very spocial circumstances (osier beds, &c.), such returns 
will not ho obtained, and I am satisfied that, ordinarily land fit 
for cultivation will, if used in this way, yield higher interest 
on the invested capital, than if stocked with wood. 

22. I have experienced great difficulty in obtaining reliable 
data regarding the returns obtained from forests in Great Bri- 
tain and Ireland. Inquiries made by me seem, however, to 
show, that the great forest estates in Scotland do at present not 
yield, on the whole, more than about 5 shillings an acre, which, 
at 3 per cent, interest and according to the above assumptions, 
corresponds to an average purchase value of the land equal to £1 
10s. an acre, or an annual laud revenue of about 11 d. an aore. 
Some of the lands are, perhaps, not worth more, some even less, 
but the average value is decidedly highor, and a good portion 
would yield 10 and 20 times eleven pence a year, if let for agri- 
cultural purposes. The above-mentioned return of 5 shillings 
an acre does not include the receipts which some of the Scoten 
proprietors at present obtain by letting the land for deer shoot- 
ing, but that is, it seems to me, a somewhat abnormal souroe of 
income, which may disappear as suddenly as it has sprung into 
existence. 
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23. It may be contended, that the price of timber is very low 
at present, and that it may and probably will rise as trade revives 
ana foreign supplies of timber become exhausted. That may be 
ao, but other items may also change, and it would be undesirable 
to rest a calculation on uncertain future events. 

6. Summary of Conclusions . 

24. In summing up these general considerations, the follow- 
ing principal conclusions may be drawn in respect of Great Bri- 
tain and Ireland : — 

(1) . As the imports of wood and other forest produce aro 

very great, and as it is doubtful whether sufficient 
supplies can be permanently obtained from other 
countries, the extension of the home forest area 
can be strongly recommended, provided it is carried 
out on surplus lands. The additional wood-lands 
may safely be expected to yield fair returns on 
the invested capitul, if the work of creation and 
administration of the forests is done in an economic 
manner. 

(2) . The surplus area is so great, that extensive tracts can 

bo set aside for forests, without trenching on the land 
required for agriculture (fields and grass lands). 

(3) . The tendency of the forests to reduce the temperature 

of the soil and the air, to increase the relative hu- 
midity of the air and the rainfall, is of subordinate 
importance in these islands, which are, owing to 
their geographical and soa-bound position, subject 
to influences, in comparison with which those of 
forests are small. 

(4) . The increase of the forest area will act very benefi- 

cially in reducing the effects of winds on adjoining 
lands under cultivation, and in affording shelter to 
cattle and useful birds. 

(5) . The extension of the area under forest will provide 

additional work, without interfering with existing 
sources of occupation. 

I am not at present prepared to go beyond what has been 
Btatod in the above five points, but 1 believe it to be sufficient 
to show, that a fair field for judicious enterprise exists in the 
extension of the wood-lands of Great Britain and Ireland. 

II. — The Afforestation of Ireland. 

25. In the first part of this paper I have dealt with the 
forest question generally in respect of Great Britain and Ire- 
land, and I shall now proceed to offer some remarks with special 
reference to Ireland, commencing with the consideration of the 
indireot effects of forests. 
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1. Forests in relation to Topography and Drainage . 

26. Ireland has been described* as an island consisting of a 
great central plain, bounded near the coast by groups of moun- 
tains, though not entirely surrounded by them. Along the 
north, west, and south, the coast is deeply indented, and the 
central plain is intersected by numerous lakes and sluggish 
mers, which find their way out to &ea at tho head of the bay 
and estuaries. A line drawn across the centre of tho country 
from Dublin or Dundalk Bay, on the east, to Galway Bay, on 
the west, will meet with no higher elevation than that of about 
2o0 feet above the sea, but a section in every other direction 
will be found to cross a mountainous ridge bounding at each ex- 
tremity the central undulating plain. The mountains surround- 
ing this plain may be divided into the following groups : — 

(1), The north-western highlands of Donegal and Derry. 

t (2). The western highlands of Mayo and Galway. 

(3) . The south-western highlands of Kerry and Cork. 

(4) . The south-eastern highlands of Wicklow and Dublin* 

(5) . The north-eastern highlands of Mourne, Oarlingford, 

and Slieve Gullion. 

Many minor hill ranges exist, besides tho above, but it would 
lead too far to mention them hero in detail. 

27. The eentrul plain is described as being underlaid through- 
ont the greater portion of its area by Carboniferous limestone, 
except near local disturbances. The limestone is only occasion- 
ally a i^ible, as the greater portion of the surface is overspread 
by beds of limestono gravel, or boulder clay, or by shallow 
lakes and stroams. Extensive peat mosses are a still more 
recent covering. It is believed that this limestone plain was 
originally cohered throughout its area by coal measures, which 
denudation in the corn so of time has reduced to such an extent, 
that tho originally vast Upper Carboniferous beds are now 
represented by only a few scraps left here and there. Coal- 
fields are found at Tyrone in the north, and at Killenaule and 
Castleeomcr in the south. 

28. The north-western and western highlands are formed of 
Lower Silurian beds generally converted by metamorphism into 
crystalline schists, quartzites, and gneiss. The highest eleva- 
tion in these two ranges is reached at Muilrea, 2,688 feet ubove 

8 ° ut ^ rea8tern highlands are formed of Granite 
which penetrates Lower Silurian beds, the latter being con- 
siderably metamorphosed ; they rise to an elevation of 3,039 
feet, at Lugnaquila. In the south-western highlands the rocks 
are ™ long parallel bands, ranging nearly east and 

west. The narrower bands are formed of carboniferous rocks, 
the broader of Old Red Sandstone ; the former occupy the val- 

• Hall, M The Physical Geology and Geography of Ireland,” page ISO. 
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leys and arras of the sea, the latter rise into mountainous tracts. 
These ranges include the loftiest elevations in Ireland, the ridge 
of Macgillicuddy’s Reeks rising to a height of 3,414 feet above 
the sea. The north-eastern highlands are old volcanic, and re- 
markable for the number and variety of rocks and minerals 
which they possess ; tho highest elevation, Slieve Donard, is 
2,796 feet above the sea. 

29. Ireland is drained by 226 separate rivers, with numerous 
feeders. The following are the twelve largest drainage basins; — 


(1). The River Shannon, in the centre and west, 

Drainage 
area, in 
sqnare miles. 

6,060 

(2). The Suir, Barrow, and Nore, in the south- 
east) ... ... ... ... ... 

3,555 

(3). The Bann, Main, Moyola, Ballinderry, 
Blackwater, with Lough Neagh, in 
north-east, 

and 

the 

2,242 

(4) . The Erne, in the north-west, ... 

(5) . The Blackwater, in tho south, 


1,689 


1,284 

(6). The Corrib, in the west, 


1,212 

(7). The Foyle, in the north, 


1,129 

(8). The Boyne, in the east, 


1,040 

(9). The Moy, in the west, 

• • * 

805 

(10). The Slaney, in the south-east, 

• •• 

680 

(11). The Liffey, in the east, 

• • • 

529 

(12). The Lee, in the south, 


484 

Total, 

... 

20,709 


These twelve basins drain about two-thirds of the total area, 
while the remaining one-third is divided amongst the other 
214 rivers. 

30. In addition to tho rivers, Ireland has a large number of 
lakes, both situated amongst ihe mountains and m the plains. 
The largest of these is Lough Neagh, with an area of over 150 
square miles, forming part of the Bunn River drainage basin. 
The Shannon, in its course of 1 60 miles length, passes through 
a serios of lakes ; the Corrib and Moy include also large lakes 
in their drainage basins. 

31. Although the principal mountains are grouped along 
the coast, Ireland has a distinct main watershed, low as it may 
be, which commences near Lough Foyle, runs through the 
centre of tho country, and ends near Bantry. This low water- 
shed divides the waters between the Atlantic Ocean and the 
Irish Sea. 

32. After these premises I shall proceed to consider in how far 
afforestation is called for with reference to the regulation of 
moisture, and the prevention of floods and landslips. If Ireland 
was situated in a more southern latitude, or removed from the 
sea, its configuration would probably make afforestation a neces- 
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sity ; but, owing to the existing climate of the country, all the 
waste lands in the lower part of tne country, and along the lower 
and even portions of the higher parts of the hill ranges are na- 
turally covered with a dense growth of heath, grass, and mosses, 
which act as most powerful retainers of moisture, and bind the 
surface soil together. Anyone, who has travelled in Ireland, 
must have noticed that this covering of the soil is, after rain, sa- 
turated with water to such an extent that the addition of trees 
would make comparatively little difference. Moreover, as al- 
ready mentioned, afforestation would necessitate the artificial 
draining of a considerable portion of the land, and I am, in the 
absence of statistics on the subject, very doubtful whethor the 
operation of afforestation would, on the whole, act beneficially as 
regards the regulation of moisture. The comparatively small 
additional effect of the forest growth would probably be neutra- 
lized by the draining of the soil. 

33. The upper part of the hill ranges consists to a consider- 
able) extent of rock, much of which is at present bare. Here 
afforestation would probably produoe some good effects, but the 
undertaking would never pay, and it could only ho justified on 
public grounds, if the damage done by the rushing down of the 
rain water was great. I have, during my late tour in Ireland, 
seen traces of such damage, but on the whole, it is not much. The 
rock is generally sufficiently consistent to resist any appreciable 
eroding action of the rain water. To sum up, as regards the 
denudation of the hill sides, afforestation is, in my opinion, at 
present not called for ; at any rate the question is neither urgent 
nor very important, as long as erosion is not artificially assisted 
by the act of man. 

34. It has been stated above, that the rain water which falls 
in Ireland is carried into the sea by 22fi separate river basins. 
Hero, then, is already a great division of the waters, which in 
itself prevents the occurrence of catastrophes like those which 
were reported some years ago from the valley of the Rhone in 
France. Some damugo is no doubt done, but I feel satisfied 
that it will be much cheaper to face the loss which is occasional- 
ly caused by inundation, than to attempt its prevention by tho 
afforestation of rocky hill sides. A good deal of relief has already 
been given by engineering works, and more can, no doubt, be 
done in this way, where necessary, at an outlay much more com- 
mensurate with the effect, than if attempted by afforestation. 

35. Much capital has been made out of the effects of forests 

on sudden floods, and the afforestation of Ireland has been 
strongly urged on this ground, the drainage area of Lough 
Neagh being used as an illustration. I regret that I cannot 
support what has been advanced in this respect, because the 
effects of forests in Ireland have been decidedly over-estimated. 
I shall attempt to illustrate this statement in the case of Lough 
Neagh. 6 
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The area of Longh Neagh is given as ... 158 square miles, 

ff „ drainage basin, 1,712 „ „ 

Total, ... ... 1,805 „ ,, 

Proportion of lake area to total area, ... 1 : 12 

If one inch of rain falls within 24 hours, and one-third of it 
sinks into the ground or evaporates, while two-thirds reach the 
lake within 24 Lours, the level of the lake will be raised by 8 
inches minus what is taken uway by the Lower Bann, or say 6 
inches. Supposing 100,000 acres, or about one-twelfth of tho 
drainage area, was planted with forest, and these planted areas 
retained twice the quantity of water, two-thirds of the fall in- 
stead of ono-third, the level of the lake would thereby be reduced 

by J2 ^— = 5 of an inch. If 250,000 acres were planted, equal 

to about 20 per cent, of the total aroa, tho reduction of tho 
level of the lake would amount to £ x $ — jj of an inch. In 
reality, however, tho effect would be much smaller for the 
reasons given above, and 1 doubt whether the planting of 500,000 
acres, or about 40 per cent, of the total area, would, during a 
fall of rain of one inch within 24 hours, reduce the level of the 
lake by more than one inch. Moreover, it is, in several instances, 
not eleur to me how tho areas to be planted are to be obtained. 
It has, for instance, been proposed to plant in the basin of the 
Upper Bann river an area of not less than 51,200 acres (80 
square miles), but 1 fiud that the whole county Down contains 
only 51,158 acres of wasie lands. Assuming that of this area 

80.000 acres ure situated in tho Upper Bann drainage basin, 
and that of these 20,000 acres are found fit for planting (a most 
favorable proportion); it would be necessary to take at least 

30.000 acres out of the grass or cultivated lands, an inroad on 
the food and fodder resources which could seurcely be justified 
or approved. Armagh, again, which adjoins county Down, 
and is situated in tho Blackwater drainage basin, has only 
15,739 acres of waste lands, and bore also planting could onlv be 
done on a limited scale. On tho whole, 1 believe that it will be 
wise to leave the enso of Lough Neagh, for tho present, in the 
hands of the engineer. 

38. I trust that I shall not be misunderstood. Where un- 
afforested waste lands are generally bare of vegetation, affores- 
tation will have a powerful effect, but where such lands are 
covered with a growth of heath, grass, and mosses, as in Ireland, 
an effect similar to that product^ by afforestation is already ia 
existence, and the addition of trees will not appreciably increase 
it, especially if the planting must be accompanied by the artificial 
draining of the ground. 1 fully believe in the beneficial effects 
of forests on tho regulation of water as a general principle, but I 
demur to the application of that principle without due considera- 
tion of the special circumstances of each country. 
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2. Forests in relation to Climate . 

37. Ireland is situated between the 51st and 56th degrees nor- 
thern latitude, and the 5th and 11th degrees western longitude ; 
it is surrounded on all sides by the sea, and subject to strong 
wind currents, more especially along the western coast. The 
Agricultural Statistics of Ireland for 1884, contain detailed data 
regarding meteorological observations made at Dublin (at 51 feet 
above the sea), during the years 1864 to 1884, from which I have 
compiled the following table : — 


Season. 

Annual average of ao Team’ 
Observations, 1884-84. 

OBSERVATIONS OF 1884 Only. 

Tempera- 

ture, 

In Degree* 
Fahren- 
heit 

Number 
of Rainy 
Days. 

Rainfall, 

In 

Inc he*. 

Barome- 
trical 
Pieianre, 
in Inohea. 

Tension of 
Vapour 
in the air. 
In 

Inohes. 

Relative 
Humidity 
of the air. 
In 

Per cent. 

Bpring, 

46-9 

466 

6*048 

29 873 

•260 

77-4 

Bummer, 

58*4 

47*8 

7 338 

29*980 

•393 

76-8 

Autumn, 

49*3 

485 

7*626 

30*068 

•813 

84-0 

Winter, 

41-4 

51 7 

7*003 

29-845 

•288 

84*5 

Mean or Total 







of Year, ... 

48-9 

194*6 

28-015 

29*942 

•301 

80-7 


The temperature, measured 4 foot above the ground, is given 
as deducted from the maxima and minima readings of the 
thermometer by Kaemtz’s formula : — 


[Min. + (max. — min. -41) = mean temperature]. 

Bpring comprises here the months of March, April, and May. 

Summer ,, „ „ June, July, and August. 

Autumn „ „ „ September, October, and 

November. 

Winter „ „ „ December, January, and 

February. 

The mean or totals of the year are correct, as given in the 
Agricultural Statistics, but the means for the four seasons have 
been calculated from the means of the several months, and they 
are, therefore, liable to slight corrections ; the differences, if 
any, are, however, Bmall. 

• directions, according to the observations made 

m M follow— if the numbers given for north-west are 

equally divided between north and west, those given for dfe*tb- 
east equally between north and east, and so on : — 


r 







158 


AFF0BBSTAT10H IN GBIAT BRITAIN AMD IBBLAND. 


West winds, ... 

South winds, ... .. 

East winds, ... .. 

North winds, ... 

Calm, 

Total. 


41 per cent 


28 

15 

11 

100 


»» 

11 

11 

11 


89. Dublin is situated on the east coast, and its climate does 
not represent the average of Ireland. Data, similar to those 
given above, for a station on the west coaBt are not at my dis- 
posal, but sufficient is known to justify my stating, that the 
rainfall on the west coast is much heavier than that at Dublin, 
and, it may be inferred, also the relative humidity of the air. 

The following data show the rainfall for a number of sta- 
tions : — 


Cork, annual average of 1860-80, 
Waterford, „ „ 

Kilkenny, „ „ 

Armagh, „ „ 

Antrim, „ „ 


86 inches. 
43 „ 

43 „ 

81 „ 

35 .. 


The average rainfall for all Ireland has been calculated to 
range from 88 to 40 inches a year. 

40. Compared with continental European countries of equal 
latitude, Ireland has a comparatively small range of temperature 
during the different seasons of the year, a low temperature dur- 
ing summer, a high rainfall, and a damp atmosphere. It follows 
that the tendency of forests to reduce the temperature, to 
increase the relative humidity of the air, and also perhaps the 
rainfall, is not only not required in Ireland, but that it would 
bo actually injurious if it were not very small compared with 
the action of moist sea winds. In this respect, then, afforesta- 
tion is not required in Ireland. 


3. Forest* in relation to Winds . 

41. The action of forests on winds and the protection which 
woodlands afford to cattle and useful birds deserve great atten- 
tion. It is well known that the strong sea breezes which sweep 
over Ireland, especially along the western coast, impede to a 
considerable extent the successful prosecution of agricultural 
operations, and any measure which would reduce this baneful 
effect must be beneficial. I do not advocate the planting of a 
continuous long belt of forest along the western coast as has been 
suggested, because such a measure seems to me actually imprac- 
ticable, and if practicable and carried out, it would protect the 
fields behind it only for a certain distance, when another belt 
would be required for the fields further inland and so on. I 
believe, however, that much good could be done in this respect 
by a judicious distribution of forest blocks over the country, 
more especially in the coast districts, without attempting to 
create continuous belts. 



AWOUBTATIOV IV ORBIT BRIT A IV AHD XRILAVD. 


159 


42. The protection which forests afford to cattle is also 
highly beneficial in a country like Ireland. I have been assured 
that Scotch farmers pay, in many cases, twice as much for the 
crazing in forest lands as in open lands ; not because the former 
yield more fodder, but because the cattle thrive better, owing 
to the protection which the trees afford to them. 

4. Forests in relation to Wood Production, 

43. The question of wood production has been dealt with in 
the first part of this paper. It is only necessary to repeat here 
that Ireland is rich in peat, and that coal can be laid down at a 
low rate ; hence the production of firewood is at present of little 
or no importance. On the other hand, I have attempted to Bbow, 
that the production of timber is likely to pay fairly bv the time 
forests now planted are ri{>e for the axe, provided the work is 
done in a judicious and economic manner. 

5. Forest 8 in relation to Labour . 

44. It has been shown above that forests, if established on 
surplus lands, bring additional work to the people of a country, 
not only through their ordinary administration and working, 
but also by the springing up of a variety of industries connect- 
ed with forest products. It is evident that the consideration of 
this question must be of importance to a country like Ireland, 
where the following remarkable facts face each other : — 

On the one hand , Ireland has large areas of waste land, 
which could easily be converted into useful cultivated 
tracts ; 

On the other hand , the population of Ireland has steadily de- 
creased during the last 40 years, chiefly by emigration, 
in round figures from eight to five millions ; even now 
emigration continues ; a certain number of agricultural 
labourers seek, during part of each year, work elsewhere ; 
and generally a ^ood deal of poverty prevails, especially 
in the coast districts. 

What is the cause of this ? Here is a problem wbioh bos 
been, for years past, one of strong contention in political circles. 
It is not my intention, nor have I any desire, to discuss the 
Irish question generally, but, in order to deal with afforestation 
in relation to labour, I am constrained to offer a few remarks on 
it, with due deference to those who are better qualified to judge* 

45. It has been said, that the Irish rural population is lazily 
inclined ; but it is also well known, that the irishman is a first- 
class workman, when employed elsewhere. Why should he 
work hard in England, and why not in Ireland ? Surely only 
.of this reason, that it pays him to do so in the one case, and 
n °t m “e other. Emigration has, even of la.te, been encour- 
aged. To get rid of a number of troublesome people may be 



160 


AFFORESTATION IN ORBIT BRITAIN AND IRELAND. 


very convenient for the moment, but such a measure cannot 
produce any lasting good effect ; to establish peace in a country 
by depopulating it is, of course, opposed to all sound principles 
of national economy. As long as waste lands fit for cultivation 
are available in a country, emigration should bo discouraged 
and not encouraged. The cause of the evil must be looked for 
elsewhere, and the cure attempted by other means. It cannot, 
for a moment, be supposed that Providence made the Irishman 
essentially different from those around him ; there must be some 
cause inherent to the country in which he lives, which has by 
slow degrees, made him what he now is. This I believe to be 
the peculiar climate of the country combined with the state of 
proprietorship of the land. Nature has produced the former, 
the act of man the latter. 

46. According to the present state of affairs, tho ordinary 
Irish cultivator is expected to earn a livelihood for himself and 
his family, and to pay rent to the proprietor of the land. If the 
climate of tho country was more favourable for agricultural 

S ursuits, than it is, the cultivator might be able to meet both 
emands permanently ; in reality, and especially in the poorer 
parts of the country, he gets on fairly well in good times, but 
he breaks more or less down in unfavourable times, because the 
surplus earnings of good years are not sufficient to carry him 
safely over bad times. In other words, the climate of a great 
portion of Ireland is not sufficiently favourable to produce crops, 
which will permanently support the tenant and yield large rents 
to the proprietors of the soil. The consequence is that the 
tenant, not having sufficient interest in his holding and conse- 
quently in the peace of the country, is easily persuaded to 
agitate, and the proprietor must forego his rents in a greater or 
less degree. Could tho cultivator by fair means , be converted 
into the owner of the land, his means would be greater by the 
amount of rent now paid, and he could live with nis family and 
be in a better position to weather unfavourable years. Above 
all, he would have a substantial interest in the peace and quiet- 
ness of the country, and he would soon learn to turn a deaf ear 
to the words of the agitator.- 

47. The Legislature of this country has clearly expressed 
the intention of assisting the Irish tenants to become the owners 
of the soil, which they cultivate. The last Land Law (Ireland) 
Act of 1681, contains provisions to regulate the rents charge- 
able on land, and to facilitate the purchase by the tenants of 
their holdings under certain circumstances and conditions. 
Section 26 of that Act empowers the Irish Land Commission to 
purchase any estate for the purpose of re-selling to the tenants 
comprised in such estate their respective holdings, if the Land 
Commission is satisfied with the expediency of the purchase, 
and is farther satisfied that a body of tenants not less than 
threo-fourths of the total naraber, and who pay in rent not less 
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than two-thirds of the whole rent of the estate, are able and 
willing to purchase their holdings. The condition as to three- 
fourths of tne number of tenants may be relaxed on special 

f rounds, with the consent of the Lords Commissioners of the 
reasury, but in no case shall the number of tenants, who are 
able and willing to purchase, bo less than one-half of the total 
number. The Act provides further, that the Land Commission 
may sell any parcels of a purchased estate, which it does not 
sell to the tenants thereof, in such manner as it thinks fit ; the 
Land Commission may also advance up to three-fourths of the 
purchase money to any tenant who buys his holding, the sum 
thus advanced being recovered in instalments. 

48. I understand that, although many proprietors would be 
only too willing to sell their estates, little advantage has, up to 
date, been taken of the facilities offered to the tenants to become 
the proprietors of their holdings. This is, no doubt, to a con- 
siderable extent due to the acute agitation at present prevailing 
in Ireland, but partly also to the difficulty of disposing of whole 
estates. A few tenants may offor to buy their holdings, but the 
proprietor naturally hesitates to dispose of these, perhaps the 
best, holdings, and have the rest, in a cut-up condition, left on 
his hands. Again, the Land Commission cannot act unless 
three-fourths, and under special circumstances one-half, of the 
total numher of tenants are able and willing to buy their hold- 
ings. This limitation was, apparently, inserted in the Act, 
because the Legislature did not wish to encumber the Executive 
Government with extensive areas which might be left on its 
hands, and from which no suitable returns could be obtained. 
It is here, that afforestation may become an useful auxiliary in 
solving the Irish land question, especially in the poorer parts of 
the country. Assuming that more extended powers were given 
to the Land Commission, and it bought a large estate, say in 
Connemara or Mayo, it would proceed to sell to the tenants as 
many of their holdings as they were able and willing to pur- 
chase, and perhaps sell additional parcels to outsiders. This 
operation should be conducted on the principal of u give and 
take,” and. suitable compensation, if necessary, given for rights 
in outlying parts, bo as to round off the area disposed of. Of 
the remaining lands some may consist of holdings, the tenants 
of which are neither willing to purchase, nor would it be advis- 
able to evict them, and they would have to be kept for a time, 
as Government tenants, until they became able and willing to 
acquire their holdings, or give them np ; but if the proceedings 
are conducted on the right lines, it will doubtless be possible 
to reduce their number to a minimum. All lands then left in 
the hands of the Land Commission, which would be principally 
situated ou the hill ranges, should, in my opinion, be converted 
into State forests, as Far as they are fit for the purpose. The 
surplus lands would represent only a comparatively small portion 
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of the purchase money, as they would comprise the less valu- 
able parts of the estate. In this manner Government would be 
able to utilize all surplus lands in an economic manner. 

49. It has been said above, that agriculture in Ireland does 
not yield returns sufficiently large to enable the cultivator to 
live and to pay rent permanently, and now it is proposed that he 
shall, over and above, purchase his holding. The task is of 
course beset by groat difficulties, but I believe that it can be 
accomplished, if the State recovers the purchase money under 
the system of a sinking fnnd, calculating the annual payments 
with the rate of interest at which the State can borrow money, 
and if, in the poorer districts some additional work can be 
provided, which enables the new small proprietor to earn some- 
thing in his spare time. If the State is determined to take 
steps which will go at the root of the Irish difficulty, and effect- 
ually interfere in the land question in the manner indicated 
above, the result would be, that the annual payment, under the 
system of a Government sinking fund, to be made by the culti- 
vator, would little, or not at all, exceed the rent which he has 
now to pay, owing to the low interest at which Government can 
borrow ; the cultivator would not be worse off than hitherto, 
and after a series of years his payments to Government would 
cease altogether. In order to pilot him safely over the transi- 
tion period, additional work is required, and this must be of 
such a nature that it will fit in with agricultural requirements. 
Ordinary industries will, as a rule, not do this, because they 
produce a separate class of workmen, who devote themselves to 
the special work. Afforestation of the surplus lands, on the 
other hand, will be found to suit the case. Every acre of land 
planted with forest will involve an outlay of £2 to £3 in wages, 
which can be earned by the surrounding population ; and after 
the forests have been created, work connected with their man- 
agement and forest industries will replace that provided by the 
original planting. Excepting the duties performed by the 
administrative staff, the work connected with forest operations 
can be done when agricultural operations are slack, and the 
small cultivator can take advantage of every spare day to earn 
a day’s wages by work in the forest, or devoting it to simple 
forest industries, and thus increase his income and capability of 
meeting the annual payment when it becomes duo. The labourer 
can in most cases live in his own home, and he can put by the 
whole of the extra earnings ; this is of great importance, for if 
he had to go to some distance for extra work, he would have to 
spend a great part of his earnings before he returned home. 
I believe that, as regards the solving of the Irish land question, 
and through it the ultimate restoration of peace and quietness 
in the oountrv, the afforestation of surplus lands, espeoially 
in the oonst districts, will be found of considerable import- 
ance. 
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50. Dr. Lyons, Sir Thomas M’Clure, and Mr. Maurice Brooks 
prepared and brought into the House of Commons in 1884, a 
Bill for the re-afforestation of the waste lands of Ireland, in 
which it is proposed to accomplish the work through the agency 
of occupiers of waste lands, tenants of land for statutory terms, 
owners, Boards of Guardians, and Government. This is as it 
should be ; but the returns from newly planted lands are so 
distant, and the plantations have to be closed against grazing 
for such a long period, that tenants are not likely to render 
much assistance. More may be done by proprietors, though 
many will be unwilling to invest further funds in Ireland, and 
others may be unable to do so. Something will probably be 
done by Boards of Guardians, but in many cases, I feel satisfied, 
Government will have to take the initiative. Objections might 
bo raised to Government becoming in this way the proprietor of 
extensive lands, but I do not propose that it should interfere, 
except in those cases in which present proprietors are unwilling 
or bnable to keep the matter in their own hands. At any rate 
Ireland has now drifted into such a condition that some sacrifice 
must lie made. Much weight has also been attached to the 
springing up of forest industries ; these are not likely to be 
created unless the supply of the necessary forest produoe is 
regular and sustained. There is no guarantee that this will he 
the case as long as the woodlands are all held by tenants and 
private owners ; for this reason it is necessary that at any rate 
a portion of the forest area should he under the permanent 
control ot Government. 

6. Area available for Forests in Ireland, 

51. In the first part of this paper I have given the general 
distribution of the land in Ireland ; it will he useful to add here a 
somewhat more detailed record of it. The Agricultural Statis- 
tics of Ireland for 1884 give the area of waste lands as follows 

Statute acres. 

Bog and Marsh, ... ... 1,7.18,751 

Barren Mountain Land, ... ... 2,164,408 

Water, Roads, Fences, &c., ... 8,50,882 


4,758,486 

This total does not include an area of 404,726 acres under the 
larger rivers, lakes, and tideways. The area of 850,332 acres 
under water, roads, and fences, Ac., may be at once left out of 
consideration; there remain then 3,903,154 acres. Assuming 
that one-half of this area is fit and available for planting, an 
area of 2,000,000 acres in round figures (= 3,125 square miles), 
could be converted into forests. Tne above areas are distributed 
amongst the several counties in the following manner. : — 
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County. 

Boo, Marsh, and Moun- 
tain Land. 

Percentage 

of 

Gran Lund* 
to total 
Ana. 

Percentage 
of Lana 
under Crop* 
to total 
Ana. 

Id Btatute 
Acre*. 

Id per cent. 

of the 
Total Area. 

Donegal, 

508,502 

48 

88 

18 

Mayo, 

545,915 

41 

40 

18 

Kerry, 

881,694 

83 

49 

13 

Galway, 

459,897 

81 

50 

13 

Bligo, 

10 tf , 0 S 0 

24 

51 

19 

King’*, 

117,664 

24 

47 

23 

Tyrone, 

188,637 

24 

42 

80 

Wicklow, 

117,955 

24 

49 

21 

Waterford, 

97,574 

21 

52 

18 

Cork, 

884,418 

18 

54 

22 

Londonderry, 

90,872 

18 

42 

85 

Leitrim, 

60,992 

16 

54 

28 

Longford, ••• ••• 

40,896 

16 

52 

26 

Roscommon, ... .. 

86,880 

15 

59 

22 

Clare, 

109,102 

14 

61 

19 

Antrim, 

83,931 

12 

51 

32 

Tipperary, 

120,854 

12 

58 

25 

Queen’s, 

46,724 

11 

53 

80 

Fermanagh, 

44,822 

11 

59 

23 

Kildare, 

89,651 

9 

59 

26 

Westmeath, 

40,989 

9 

64 


Down, 

51,158 

8 

89 

46 

Cavan, 

87,425 

8 

54 


Louth, ••• ... 

15,179 

7 

89 

46 

Carlow, 

15,708 

7 

54 

84 

Limerick, 

46,368 

7 

62 

26 

Wexford, 

85,280 

6 

53 

85 

Dublin, 

13,493 

6 


85 

Kilkenny, 

26,802 

5 

59 

28 

Armagh, 

15,739 

5 

40 

49 

Monaghan, 

18,588 

4 

48 


Meath, ... ... 

11,475 

2 

70 

22 

Total of all Ireland, ... 

3 , 903,154 

19 

51 

• 

24 


52. In the above table the counties have been arranged ac- 
cording to the proportion of waste land to the total area. It 
would he beyond the scope of this paper to examine in detail the 
points on which afforestation depends, nor would it be possible 
to do so without a minute examination of each locality, but, in a 
general way, it may be said to be governed by the extent of 
waste land and its proportion to the total area. The proportion 
of land under crops to the area of grass land is also or consider- 
able importance. Donegal, Mayo, Kerry and Galway head the 
list just given, their percentage of waste land ranging from 48 
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to 31. The proportion of land under crops to grass land in all 
Ireland is 24 : 51, or about 1 : 2 ; in the aboye four counties it is 
as follows:— 

la Donegal, ... ... ... 18 : 33 

„ Mayo, ... ... ... 13 : 40 

„ Kerry, ... ... ... 13 : 49 

„ Galway, ... ... ... 13 : 50 

On the whole about ... 14 : 43=1 : 3 

Under these circumstances it may be assumed that the greater 
portion of the waste land in these counties, amounting to 
1,896,008 acres, could at once be made available for afforestation. 
At any rate, I feel sure to be within the mark by counting on 

1.000. 000 acres, or scarcely more than one-half of the total 
waste area, which would be distributed somewhat in the follow- 
ing way : — 

Statute Acres. 

In Donegal, ... ... ... 250,000 

„ Mayo, ... ... ... 800,000 

„ Kerry, ... ... ... 200,000 

„ Galway, ... ... ... 250,000 

Total, ... 1,000,000 

Sligo is likely to provide 50,000 and Cork 150,000 acres, while 
the remaining twenty-six counties would be able to contribute 
the remaining 800, 000 acres of the total estimated area of 

2.000. 000 acros, without trenching to an appreciable extent on 
the fodder resources of the country. The afforestation could 
only be carried out by degrees, and the areas would not be closed 
against grazing until they are actually taken in hand. After 
the forests have been created, only about one-third of their area 
need be closed at one time, the other two-thirds being available 
for grazing. Here, then, is a field for action, whether it be 
undertaken by Government, corporations, proprietors, or tenants. 
The returns which the waste lands yield in tneir present condi- 
tion are, on the whole, small, and afforestation oould, I have no 
doubt, be made to pay fairly, apart from the benefit which the 
people in the poorer coast districts would derive from the increase 
of work afforded near their homes, and the protection which the 
forests would give to the adjoining fields and to cattle. 

7. Organisation . 

53. If it should be decided to oarry on afforestation in 
Ireland on an extensive scale, it will be necessary to provide a 
central authority, which can direct the operations on the right 
lines. The Bill for the “ Re-afforestation of the Waste Lands 
of Ireland,” mentioned in paragraph 50, proposes the following 
organization 


z 
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(1) . A fit and proper person, eminent for his knowledge 
• and skill in the science and practice of forestry, 

shall be appointed to be Chief Forest Conservator 
for Ireland. 

(2) . Five persons shall be appointed to be Commissioners 

of Forestry for Ireland, of whom one shall be the 
Chief Commissioner of Works for Ireland for the 
time being, one shall be the Vice-President of the 
Local Government Board, one Bhall be the afore- 
said Chief Forest Conservator for Ireland, and 
two shall be such persons, one eminent in the law 
and one eminent for his knowledge of forestry, as 
the Lord Lieutenant shall select and appoint, and 
who shall be willing to act as unpaid Commis- 
sioners. These five Commissioners snail constitute 
the Forest Department of Ireland. 

(3) . The Forest Department of Ireland, as constituted 

above may, with the consent of the Treasury, 
appoint a Secretary, and such Assistant Forest 
Conservators, Inspectors and other necessary Offi- 
cers, as the Treasury shall sanction. 

54. The principal duties of the Irish Forest Department are 
described in the Bill as follow : — 

(a). The Forest Department may acquire by purchase, or 
rent for terms of years, suitable lands for forest 
purposes, wherever forests may be required for 
shade or shelter, as wind-brakes, for the protection 
of agricultural land, for the control or regulation 
of the water supply, for the preservation of the 
soil, for the remedy of floods and torrents, or for 
the improvement of any other of the physical 
conditions subservient to animal or vegetable life. 

(/>). The J orest. Department may, in the same way, ac- 
quire suitable lands with the view of increasing the 
forest area of Ireland generally np to one-fourth 
or one-third of the total area, and constitute such 
lands State forests of Ireland. 

(c) . The Forest Department may accept the temporary 

assignment of waste lands for the purpose of re- 
afforesting them, or it may undertake the care, 
management, and felling of any forests growing on 
lands so assigned to it, or the care, direction, and 
™ ana ^ ement of “y existing forests in Ireland. 

(d) . Wherever floods and torrents prevail in Ireland, the 

Forest Department may institute an inquiry by 
competent Officers into the nature, origin, and 
extent of such floods and torrents, and prepare a 
scheme for the effectual remedy of the same. The 
proprietors and occupiers of .such a flood district 
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may be summoned together by the Forest Depart- 
ment, to constitute themselves into a syndicate for 
the purpose of carrying out the scheme proposed 
by the Forest Department. On the neglect or 
refusal of the proprietors and occupies to con- 
stitute such a syndicate within twelve months, the 
Forest Department may apply for an order to the 
Local Government Board to enter on the said 
lands, and carry out the necessary operations at 
the expense of the proprietors and occupiers of 
the lands. 

(e). The Forest Department shall furnish any Board of 
Guardians in Ireland, carrying out re-afforestation 
operations, with a detailed scheme for the planting 
operations most suitable to the locality to he plant- 
ed, and depute an officer from time to time to in- 
spect and report on such works. 

(/). The Forest Department may establish a School of 
Forestry for Ireland, conduct examinations in 
forestry, and confer diplomas in forestry. 

55. These provisions cover the principal ground. What 
final shape the organization would have to take depends on the 
results of Irish legislation, which, I understand, is now pending. 
There will, under any circumstances, be a central authority m 
Dublin, to which a Commissioner for Forests could be attached. 
The Commissioner must, of course, be a person eminent in the 
science and practice of forestry, and he should be a member of a 
Board constituted on the lines given in the above mentioned 
Bill. That Board would be the Forest Department of Ireland. 
As regards the subordinate staff it is, at present, only necessary 
to say that the members must be carefully selected, so as to 
insure success at the start. Probably operations would be com- 
menced in one or two localities only, and they would afford op- 
portunity for training a number of young Irishmen, who could 
then be drafted to commence work m other localities. 

8. A few Sylvicultural Notes, 

56. The methods, according to which afforestation shall be 
carried out, and the species of trees to be planted must be deter- 
mined and selected by the professional stair with speoial reference 
to the conditions of each place. I found eveiywhere evidence, 
not only of forests which grew in Ireland in former times and 
the remnants of which can still be seen in the peat bogs, but also 
that forests can be grown and will thrive in the present day. 
Even in the immediate vicinity of the west coast I saw well 
grown woods. Solitary trees are, when exposed to strong winds, 
muoh deformed, but wherever they are grown in masses and the 
ground is well stocked, only those directly exposed to the wind 
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are injured in their growth, while they afford the necessary pro- 
tection to those standing behind them. The depth of the injured 
belt differs according to the foroe of the wind and the general 
exposure of the locality, but, under proper treatment, it need 
not be veiy great, and the loss of growth on this account would 
not be serious. 

57, As regards tho species of trees to be grown, I desire to 
add a word of warning. 1 have seen long lists of exotic trees, 
which are recommended for planting in Ireland. If anything 
of this kind were attempted at the outset, it would he sure to 
bring discredit on the operations, and I feel satisfied, that no 
forester of experience would countenance any such stops. Tho 
main stay of the operations for years to come must ho the spe- 
cies, of which it is known that they will thrive and produce good 
serviceable timber in Ireland. After tho business lias been got 
into working order, thorc would bo no objection to experiments, 
on a small scale, with exotic species which promise well, but I 
should deprecate any large expenditure under this head, ufltil 
experience has proved that a species is suited to the climate of 
Ireland. 

58. Of the indigenous and well established species, the Scotch 
fir will he the ruling troo in the dryer localities, and spruce in 
the moister places. Alder may he planted in wot situations, in 
so far as they cannot he used for osier beds. Oak and silver fir 
may be grown in suitable localities and soils. Larch will, on 
account of its quick growth and superior timber, deserve atten- 
tion, provided it is mixed with other suitable trees in a propor- 
tion ordinarily not exoeeding one in four. Birch will come in 
useful in many exposed localities, especially in protecting belts. 
Sycamore and other useful trees may be sprinkled into the forest 
in suitable localities. Beech is an exceedingly useful tree from 
a sylvicultural point of view, but it yields chiefly firewood ; never- 
theless,^ cultivation should not be lost sight of, especially as some 
of the forest industries depend on the supply of beech wood. 

More I do not deBire to say at present under this head. 

Before bringing this paper to a conclusion, I desire to repeat 
that it makes no pretension at being exhaustive. Still, it may 
he found to contain some remarks which will he useful in con- 
sidering and solving an economic question of some importance 
to Great Britain and Ireland, and more especially to the latter 
country. 

W. Schlich. 

London : Ut January , 1886 . 


SALES AND EXPORT OF TIMBER IN FRANCE. 

With the exception of produce made over to the right-holders, 
and of comparatively small quantities of timber cut for the War 
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Department and Admiralty, the whole of the annual produce of 
the forests, whether State or Communal, administered directly 
by the French Forest Department, is sold by public auction, 
and no other mode of sale is permitted. 

There are three principal systems of disposal, viz., 1st, sale 
of standing trees ; 2nd, sale at a rate per cubic metre, or other 
unit of the produce cut, fashioned and taken out by the pur- 
chaser ; and 3rd, sale of produce cut and fashioned by Depart- 
mental Agency. The first of these systems is that which is 
much the most generally employed. It necessitates a previous 
marking either of the trees which are to be removed or of those 
which are to bo reserved ; there is no guarantee given as to the 
number of trees sold, their species, cubic content, age or con- 
dition, but they are sold and bought on the best estimate that 
either party can make of their value as they stand. The pur- 
chaser cuts up and exports the wood at his own cost, und in 
the form which host suits him. Two objections to this method 
of disposing of the produce have been raised, viz., that a mid- 
dleman is needlessly introduced between the producer and the 
consumer, and that the regeneration of the forest may bo com- 
promised by the felling and exporting of the trees in a care- 
less or ignorunt manner ; but in reply it is said that the wood 
merchant must always exist, as it is hut rarely that the actual 
consumer can go direct to the forest to get what he wants, and 
in practice it is found that by strictly enforcing the conditions 
of sale the regeneration of the forest is in no way interfered 
with. The second method differs from the first only in that 
the auction sale determines merely the rate at which each of 
the various classes of produce is to be paid for, and as soon as 
the felling and conversion is completely finished, the merchan- 
dize is counted and paid for at those rates. This system is 
sometimes employed for wood of small dimensions such as thin- 
nings, when the quantity to be sold cannot well be estimated 
beforehand ; but it has this drawback, that it often giveB rise 
to disputes regarding the classification of the produce, and it is 
to be feared that in settling them the interests of the State are 
sometimes allowed to suffer. The sale of timber cut and fash- 
ioned by Departmental Agency is rarely resorted to ; it has 
certainly the advantage that the work is better done, and that 
more complete precautions are taken to secure the regeneration 
of the forest ; but on the other hand the State is obliged to 
advance all the money for the work, and the Forest officers are 
charged with a large amount of supervision and of accounts, 
while a number of purchasers are admitted to the forests, and 
offences of various kinds are committed by them ; but the chief 
objection to the system is that the wood is not always ent up in 
the maimer which best suits the requirements of tne market at 
the moment, a matter with which the Forest officers can never 
be so well acquainted as the professional timber merchants ; and 



170 


BALM AMD BXPORT OF T1M0BR Uff FEAMOB. 


thus not only do the general interests of the country suffer, but 
the prices obtained are not always the best that the produce 
might he made to fetch if cut up in some other manner. Higher 
rates are usually paid for timber sold standing than when it is 
sold in any other way, and as this is the system of sale general- 
ly adopted both in the State and in the Communal forests of 
France, some details as to the conditions under which the auc- 
tions are conducted, and under which the timber is cut up and 
exported, will now be given. It should, however, be stated that 
the practice of selling trees in this manner is not generally fol- 
lowed in other European countries ; but the French system has 
stood the test of experience, and it is greatly facilitated by the 
honesty which, as a general rule, prevails in the trade to which 
it has given rise. 

Sales . — The portion of forest on which the timber is to be sold 
is demarcated and mapped, and the trees (either those to be sold 
or those to Imj reserved, as the case may be) are marked by at 
least two Forest officers acting together, and assisted by '‘the 
Forest guard in whose boat the sale is to take placo. The sale is 
then duly advertized, and the following documents are deposit- 
ed at the office of the Civil officer, usually the Prefet or the 
Sous-Prtfet, who is to preside at the sale — 

1«(. A written statement showing the measurement of the 
ground and the number of trees of each class that 
nave been marked to be reserved. 

2nd. A copy of the conditions of sale as sanctioned for 
general use, and of such special conditions as may 
have been introduced by the Conservator. 

The Maire can preside at the sale when the produce to be sold 
is valued at not more than £20. The Conservator is usually 
present, as well as the local Forest offioers. The sale is carried 
on an rabai a, under which system the Conservator determines 
the upset price, which is always somewhat above the estimated 
market value of the produce, and the auctioneer then proceeds 
to cry down a gradually diminishing scale until some one cries 
je prendtf when the merchandize is knocked down to him. 
The successive diminutions in the price named by the auction- 
eer are fixed beforehand. This system is devised to prevent as 
far as possible combinations to reduce the purchase price, such 
illegal combinations being severely punishable. Immediately 
after the sale the purchaser must satisfy the presiding officer 
regarding his solvency, and his ability to produce sufficient 
securities, in default of which the produce is at once put up again 
for sale at his risk and oost. As soon as the sale is completed, 
the conditions are signed by all the officials present and W the 
purchaser, who has to defray all the costs of the sale. Within 
five days of the date of the auction the security must be accept- 
ed and completed, and within the succeeding five days the pur- 
chaser must provide for the payment of the purchase money by 
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means of fonr drafts, each for one-fourth of the snm dne, and 
one of which is presentable at the end of each quarter, or he 
may pay the whole snm down, receiving a discount on it. In 
case of failure to oomply with any of these conditions the lot is 
re-sold at the cost and risk of the first purchaser, who is res- 
ponsible for any diminution of price that may result therefrom. 

Felling and working out the timber . — The principal conditions 
relating to the felling and working out of the timber are the 
following, vt*., no change can be made in the position or consti- 
tution of the lot after it has been bought ; the purchaser cannot 
commence work until he has been formally placed in possession 
by a written order, which is accompanied by a plan of the ground 
and a copy of the conditions of sale ; he must warn the forest 
officer of the date on which he proposes to commence work ; he 
must appoint a factor or guard, approved by the Forest officer, 
and sworn before a Magistrate ; the purchaser must register his 
timber mark ; he must respect all trees marked as reserved, and 
is responsible for damage aone to any of them ; ho cannot carry 
on any work in the forest between sunset and Bunrise ; he must 
not peel or bark any tree until after it has been felled ; he must 
not burn charcoal except in places sanctioned in writing by the 
Forest officer ; he must not drag wood out of the forest by 
any but authorized roads ; his work must be finished within 
the timo specified in the conditions of sale, unless an extension 
of that timo has been obtained ; such an extension can only 
be granted by the Conservator on condition that the purchaser 
makes good any loss that the Department may suffer in con- 
sequence, but unless the delay in the completion of the work 
proceeds from unavoidable causes, the purchaser is not thereby 
exempted from the payment of the penalties he has incurred by 
his non-fulfilment of the conditions of sale ; before the ground 
is quitted by the purchaser he may be called upon to clear it 
of thorns and brambles and of certain kinds of shrubs, while the 
roads, ditches, bridges, pillars and walls must always be re- 
paired, all charcoal burning and building sites being dug over ; 
fires must not be lighted outside the workmen’s huts ; no wood 
from elsewhere can be introduced into the purchaser’s wood 
sales. The purchaser can demand an examination of the ground 
for the purpose of recording any offences that may have been 
committed on it before he is put in possession. 

The sales usually take place in September ; as a general rule 
the trees must be all felled before the 15th April following, and 
the wood must all be taken out within twelve months of the 
latter date. The mode in which the trees are to be felled, the 
•tumps to be cut and the produoe worked out, as well as that 
in which the ground is to be cleaned, is fixed by special clauses 
in the conditions of sale. No animals can be taken into the 
forest unless they are muzzled. For the infraction of the above 
and any other of the conditions of sale a penalty is imposed. 



172 


LIGHT GIUZING. 


The purchaser is responsible, from the date on which he is given 
permission to commence work until that on which he receives his 
discharge, for all forest offences, not reported by his guard, 
which may have been committed not only within the area over 
which he nas purchased the right of felling, but also within 250 
yards of that area in every direction, and he and his securities 
are personally responsible for the payment of all fineB and other 
penalties inflicted for offences committed by his factor, work- 
people, wood-cutters, cartmen and others. 

Re-survey and verification of the work . — Within three months 
of the expiry of the term granted for the export of the wood, the 
ground must be examined in order to see that the conditions of 
sale have been fulfilled, the principal point being of course that 
none of tho reserved trees shall have been touched. The verifi- 
cation is effected by at least two Forest officers and the Forest 
guard, the purchaser having the right to be present himself or 
to send his representative. If within one month no appei^ is 
made against the report of these officers either by the Forest 
Department or the purchaser, the PrGfet, acting with the consent 
of the Conservator, gives the purchaser his discharge. 

F. B. 


LIGHT GRAZING. 

Rrfkrhino to u J. 0. McD’s.” and u Konda Dora’s ” remarks 
pn my notes on “ light grazing,” I have now to add that I 
should have qualified my letter by saying that it related to deci- 
duous forests in Southern and Central India. 

After 10 to 15 years of protection from fire the grass is found 
to grow us abundantly as evor. 1 allude to reserves aggregat- 
ing over 100 square milos. This season the gra*s has boen so 
plentiful that a casual observer would never know that these 
forests had not been burnt for many years, so completely has 
the new crop of grass over-grown and concealed that of former 
years. From this experience one may safely argue that fire- 
protection of itself will not appreciably diminish the growth of 
grass. 

Tho greater area of these reserves is not capable of being 
brought under cultivation, and have never been under temporary 
cultivation even of “ dhiyu ” ; and with few exceptions the trees 
are of those speoies which are naturally propagated from shoots 
and sucklings. 

“ Light grazing ” may be defined as weeding the forest of 
grass by grazing to such an extent that the grass is kept under a 
foot in neight or thereabouts. I know scores of Bquare miles of 
unprotected forests where the grazing answers this description, 
ana where consequently reproduction is veiy promising. In the 
open glades the grass does not grow in sucp profusion as to en- 
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tirely smother all seedlings, and in among the trees the grasB is 
kept down sufficiently as to check the evil results of fires. 

With respect to “ reproduction.” These unprotected (from 
fire) forests, where the grazing is light, compare favourably 
with the fire-protected areas where grazing is prohibited. For 
the latter are handicapped by the excessive injury caused by 
fires which occur in most of them, say once in ten years ; also 
bv the fact that u protection from fire ” has not the desired effect 
of diminishing the growth of grass, and thereby seedlings have 
no chance of making head-way. There is another consideration 
also to be taken into account as regards this class of reserves, 
ric., since timber and all other cutting are now carried on by 
private agency, it is necessary to close these areas for about one- 
third of tne year, when the entire time and attention of the ordi- 
ary and an extra establishment are taken up with fire-protec- 
tive measures. 

I hold to the opinion, — which I believe is backed up by the 
experience gained during the past 15 years, — that under ordi- 
nary circumstances and at proper seasons the prohibition of 
grazing in the fire-protected forests is a mistake, and that “light 
grazing ” would bo beneficial and advantageous. 

A. J. C. 


27th February , 1886 . 


CREEPERS* 

It has been observed in certain forests which have been pro- 
tected from fire and grazing for many ^ ears that the increase 
in the growth and spread of creepers (the Bau/unia ) has beon 
immense ; to such an extent has this taken place in a few large 
areas, that at a rough survey one would think every third or 
fourth tree was being strangled. What can have caused this 
great increase ? Can it be due to protection from fire and the 
resultant luxuriant undergrowth of grass, &c. ? Whatever may 
be the cause this is certain, that no where in the unprotected 
forests is this creeper found at all so plentiful, but rather their 
growth is exceptional in the latter class of forests. 

A Conservator in his last year’s annual report gives as his 
opinion that the creeper pest comes next to that of fires and 
grazing. 

Would some of yonr readers who have experience in the 
deciduous forests of Central and Southern India give the result 
of their observations on this important subject. 


" We prefer the term Climber , u more general than that of creeper* which ia 
nitable to the ivy and creeping fig and other planta lacking rigidity when unsup- 
ported by a tree or ahrnb. Climbers, such as the JUiuettia avrievlata and 
Bmuhinia Vaklii have considerable rigidity 'of stem, and the* former assume* an 
arborescent form if it remains growing for several years without securing sup- 
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In tbe forests to which I allude attempts are made each year 
to eradicate this evil, but hitherto without success. The coppio- 
ing of this creeper has had the effect of multiplying them. 
Then how is the spread of this pest to bo checked in nre-pro- 
teoted forests (where grazing is also prohibited) ? A vital forest 
principle is at stake in the settlement of this question, namely, 
“ the preservation of trees and the production of timber.” 


2nd March, 1886 . 


A. J. C. 


GRAZING IN THE FRENCH FORESTS. 

I find that I fell into an error when writing the paragraph 
of my article on the above subject which appears in the Number 
for June 1885, at the liottoin of page 262. That paragraph 
should stand thus — 

“ Goats are not admitted into any forest which iB under the 
regime foi'estier , us the grazing of these animals is considered 
incompatible with the maintenance of the ground under wood. 
The old laws suppressed, without compensation to the right- 
holder, the grazing of sheep in the forests of the ancient royal 
domains of France, and the law of 1827 (above quoted) sup- 
pressed it also, but on payment of compensation, in those State 
forests which are of more recent origin. The law also prohibits, 
as a general rule, the grazing iiF the Communal forests of both 
goats and sheep belonging to the inhabitants of the Communes. 
But. tbe Government has the power, to permit sheep grazing 
both in the Shite and in the Communal forests in certain loca- 
lities and as an exceptional and temporary measure. Permis- 
sion to drive sheep into the State forests is very rarely accorded, 
but it is not vet found possible to suppress the practice in the 
Communal forests, and sunction to graze sheep in them for 
periods of from one to five years is still granted to the inha- 
bitants in a considerable number of cases.” 


F. B. 

FOREST ORGANIZATION FOR BEGINNERS. 

Allow me to point out a small error in the papor on Forest 
Organization for Beginners ” in the February Number of the 
u Indian Forester. ” It is stated at page 53 that “ the average 
oo-effioient (/) will then be represented by a fraction which has 
for its numerator the contents of the group (c), and for its 
denominator, the sum of tho heights of all trees (L) multiplied 
by the sum of their basal areas at 4J feet from the ground (A). 

The formula for this operation would, therefore, be/= ” 

It will not take much to see that the average coefficient (why 
discard the well known “ reducing-factor ” ?) will be represented 
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by a fraction which has for its numerator the contents of the 
group (c), and for its denominator, the product of the average 
height of the trees (l) by the sum of their basal areas at 4£ feet 
from the ground (A), or, which comes to the same thing, for the 
denominator, the product of the sum of the heights of all trees 
(L) by the average basal area at 4£ feet from the ground (a) ; 
the formula being 


/= xxr or xxd that is 


(A XL); 


c. 


THE SPARROW. 


The following strange behaviour of a sparrow may perhaps 
bo thought, worthy of record, and it would be interesting to 
know if any of your readers have observed a similar occurrence. 

T. was sitting in my tent a few days ago, when I saw a cock 
sparrow fly in, and porch himself on a table in front of a looking 
glass. He seemed perfectly fascinated by his reflection there, 
and put himself in every imaginable position, at first slightly 
pecking at the mirror, but afterwards calming down, and steadi- 
ly gazing. He remained there till evening, when he flew away, 
but early next morning returned, and took up the same position, 
only going away for bis food, and this he has repeated some 
days in su ocession. 

I have seen a sparrow fight its own imago in a looking glass 
for hours together, but I have never seen one apparently ad- 
miring itself as this one did. Could it be he was in search of 
a mate, and thought he had here found a possible one ? 

G. F. S. 


A PLANT HIGH IN TANNIN : CASSIA AU1UCULATA. 

This plant is very common in Ceylon, being found all over 
the low country and plentiful along the east coast. It is very 
easily cultivated and will grow in any soil. The tannin quali- 
ties of its bark are well-known in the English market, being 
largely exported from India and some from Ceylon. It is a 
shrub that springs up freely when coppiced and a profitable 
crop cut every second or third year. Round the Northern and 
Eastern coasts it is annually collected by the Moor traders, and 
I have seen gangs at work in the forests peeling the bark and 
carrying it off to Trincomalee. “ This shows another of our 
forest products pilfered through the laxity and want of proper 
forest administration.” The shrewd Moor trader of Colombo 
has his agents everywhere and gives from Rs. 4 to Rs, 7 per 
cwt. dry bark delivered in Colombo. 

You will find Cassia bark quoted in the London market at 
Rs. 12 per cwt. — J. A . — Tropical Agriculturist . 
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REPORT OF THE FORESTRY COMMISSION OF THE 
NEW YORK STATE. 

Mr. A. C. Chapin, the Comptroller of the New York State, last 
July appointed a Commission, consisting of Professor Sargent 
of the Harvard University and three other gentlemen, to report 
on a system of forestry for the State forests, and this report bus 
just been presented to the State Legislature. 

It oonsists of an octavo pamphlet of 57 pages, illustrated by 
a very good map of the Adirondack plateau, on a scale of w 4$ 
miles to the inch, and by a series of photographs, which in the 
■words of the report show “ bettor than any words can describe, 
the condition to which excessive forest devastation has already 
reduced large areas within the watersheds of the principal 
streams of the State.” The map is colored to show the virgin 
forest, forest from which marketable timber has been removed, 
denuded regions, farms, and State lands. 

The State has claims to 781,000 acres of so-called forest land 
within the Adirondack plateau, but these holdings, with a few 
exceptions, consist of small and generally widely scattered tracts 
rarely exceeding a few hundred acres in extent, and their real 
position is said to be largely a matter of tradition, so that forests 
are considered without reference to their ownership. The fol- 
lowing extracts from the report give a good account of the 
forest region : — 

“ The extent of this region, its importance to the people of New 
York, and the fact that within its borders are found nearly -all the 
wild lands belonging to the State, make the consideration of methods 
necessary for its preservation of the first importance in any proposed 
scheme of forest management. 

11 The Adirondack plateau occupies the region which lies between 
Luke Champlain ou the east and the valley of the Black river on the 
west ; it reaches south to the valley of the Mohawk river. To the 
north it extends to the fertile plain of the St. Lawrence. The Adi- 
rondack plateau is crossed in the south-east by four distinct ranges of 
hills ; of these the principal, the Adirondack range, attains a maxi- 
mum elevation above the sea of over 5,000 feet, and contains the 
highest land in the State. 

14 The western and northern portions of this great plateau contain 
numerous lakes, interspersed with considerable areas of swamp scat- 
teied between the low Laurentian hills. The whole plateau has a high 
average elevation above the oieau ; the mean .average temperature is, 
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therefore, low, while the whole region, with few exceptions, is desti- 
tute of deep or rich soil below the snrfaoe covering of decaying vege- 
table deposit. The rain-fall over this whole region is large. The 
innumerable streams which cut it in all directions, its countless lakes, 
and extensive swamps show that the Adirondack plateau enjoys a 
more copious and regularly distributed rain-fall than other portions of 
the State, less favorably situated in elevations and mean low average 
temperature to compel the discharge of clouds saturated with moisture. 

“ Extensive and valuable deposits of iroD ore underlie portions of 
the Adirondack plateau; they are most common in the east and 
south-east. 

“ The Adirondack plateau was once covered with a dense forest. 
This forest, poor in the number of species which it contains, although 
vigorous and rich in the development of individuals, illustrates the 
influence of abundant moisture upon forest growth in regions of low 
and mean temperature and poor soil. Such regions, if the rain-fall is 
sufficient, will, within certain limits, produce forests. They cannot, 
however, be safely or profitably devoted to any other form of husban- 
dry. A wise economy in the use of the natural resources of a country 
should recognize the fact that certain regions of the earth's surface 
are adapted by nature to remain covered with forests, and that any 
attempt to devote such regions to other purposes can only be followed 
by failure and disaster. The people of New York have not yet learned 
this lesson. Attempts have been constantly made since the earliest 
settlement of the northern counties to cultivate the Adirondack pla- 
teau. The cheapness of the land has attracted and still attracts set- 
tlers to try their fortunes along the borders of the Adirondack forests. 
Farms are cleared, two, or at most three, meagre crops are snatched 
from the cold stony land ; and then starvation drives the settler, ex- 
hausted in the fruitleBB struggle with the nncompromising and unfor- 
giving fate of nature, to abandon his fields dearly purchased at the 
price of indescribable suffering and privation, and seek a new home, 
which in turn must be abandoned at the end of a few years. All 
attempts at settlement of the Adirondack platean by an agricultural 
population, with the exception of some of the most fertile valleys adja- 
cent to the shores of Lake Champlain, and toward the south and 
south-eastern limits of the region, have resulted in disastrous failure. 
Abandoned homes and fields are scattered everywhere along the bor- 
ders of the forest, while the scanty population which still struggles to 
compel the inhospitable soil to yield it a miserable existence too plain- 
ly shows the hopelessness of the task. Frbbably in no other part of 
the United StateB, certainly in no other part of the State of New 
York, can a more unfortunate agricultural population be found. 

“ The dearly bought experience of the past 50 years has shown 
that, except along its eastern and southern borders, the Adirondack 
plateau is incapable of supporting an agricultural population, and that 
its real and only value consists in the forests which cover it. 

“It will be seen that the existence of these forests makes this 
region more valuable to the people of the State of New York than 
any other of similar extent within its boundaries. Their extermi- 
nation will reduce this whole region to an unproductive and danger- 
ous desert. 1 ' 
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The remarks of the Commission on the flow of the rivers is of 
general interest, and are, therefore, given in full : — 
f “The most important function of the Adirondack forests is found 
in the influence which they exert upon the streams heading among the 
hills of the Adirondack plateau, which distribute the heavy rainfall 
of this region. As reservoirs of moisture, these forests are essential 
to the continued prosperity of the titate ; as such they are properly 
an object of interest to the whole community. Their influence is felt 
far beyond the limits of the State, and their destruction must be fol- 
lowed by widespread commercial disaster. 

“ The Hudson river, bom of many mountain streams, flows in rapid 
course down the steep southern slopes of the Adirondack mountains. 
The Mohawk is largely fed by the streams in the south-western por- 
tion of the plateau; the Erie canal receives a large part of its water 
supply from the upper Black river, diverted from its original northern 
course for this purpose. Many streams, important to the people of the 
State, in the aid they |)ring to great industrial enterprises, although 
of dess general importance and far-reaching influence than the Hud- 
son or the Mohawk, flow out from the Adirondack forests to the St. 
Lawrence. 

“ It is not necessary to discuss here the question of the influence of 
forests upon the flow of rivers. Science long ago pronounced upon 
this subject, which now, moreover, seems to be fully understood in 
all its bearings by the people of this State. The future of the rivers 
which flow from the Adirondack plateau may be judged by their past. 
Great changes have been noticed in these streams since the area of 
the Adirondack forests has been materially reduced. All the testi- 
mony which the Commissioners have been able to collect upon this 
subjeot indicates that the Bummer flow of the Adirondack rivers has 
decreased within the memory of men now living, from 80 to 50 per 
cent. Many of the small streams, which a quarter of a century ago 
were abundantly supplied with water during the entire summer, are 
now usually dry during many months. It is reported by competent 
observers that the flow of all the Adirondack streams becomes more 
uncertain and irregular every year, and that the damage from spring 
floods and summer droughts is increasing. This is the effect of forest 
destruction in the past. The evil may l>e expected to increase under 
the existing condition of affairs more rapidly in the future than it has 
increased in the past.* 

“ The reason is obvious. The highest ground from its elevation and 
temperature compels the largest precipitation of moisture. The most 
important reservoirs of supply for the Adirondack rivers are upon the 
high ground about their sources where the rain-fall is heavier and 
more evenly distributed than at lower elevations. The destruction of 
the forest, however, has, up to the present time, been oonfiued or 


• The Superintendent of the New York Central and Hudson River railroad, 
reports that when the railroad was first built up the Hudson, water was taken from 
the river at low tide, at Peekskill, for the locomotives. Later, however, the water 
at this point became so impregnated with salt as to be unfit for use. And now 
the salt water extends as far up the river as Tivoli, showing.it is argued, that the 
volume of fresh water now coming down the Hudson is much leu than formerly ; 
and that ainoe 1850 the amount has gradually decreased. 
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largely confined, to the borders of the plateau ; tbe higb ridges and 
slopes of the interior still bear their forest covering. The forests 
whioh control the water which falls upon the high Adirondack moun- 
tains have hardly been disturbed by the agency of man. And yet it 
is seen that the destruction of the forests of the far lesB important 
lower water-sheds of these streams has reduced their summer flow 
fully SO per cent. It is not difficult to foresee, therefore, what must 
happen to the rivers when the destruction of the forest reaches the 
high ground which crowns the plateau, or what must be the effect upon 
the commercial, industrial aud mechanical interests of the State, when 
the controlling portions of the Adirondack forests are exterminated.” 

Besides the importance of the plateau as a catchment aroa for 
the Slate rivers, and as a resort for recreation for people from 
all parts of the States, the forests on it are of great commercial 
value, but the forosts are being slowly and surely destroyed by 
• forest fires, wfiich though comparatively innocuous in the dense 
forests of the interior, are gradually penetrating further inwards 
as the forest growth is thinned by the lumberers, and unless 
active measures are resorted to tne forests will disappear in 
course of time. 

As we road in the report — 

“ These fires have burned a desert belt about the remnants of the 
Adirondack forests ; every year sees its gradual extension. This iB 
not an exaggerated danger. The forests, upon which the great rivers 
of the State depend for their water supply ; the forests, which bring 
into the State thousands of travellers every year and support the popu- 
lation of several counties, are being destroyed in a vain and hopeless 
struggle on the part of a small and impoverished population to culti- 
vate land unfit for all agricultural crops, and destined by nature to 
remain perpetually covered with forosts. 

“ Forest fires do more than consume timber ; they change the 
nature of the surface soil and deprive it of the ability to produce a 
second growth of the trees whioh they destroy. When the maples, 
beeches and pines of the Adirondack forests are burned, these trees 
do not appear again. They are followed by a growth of brambles 
which soon cover the soil ; these in time give way to poplars, wild 
cherries and other inferior trees of no economic value. Sugar maples 
rarely spring up from low ground. This new growth, unless des- 
troyed by fire, is in time followed by another, in which appear trees 
of the species whioh composed the original forest. Such a rotation 
of forest crops, however, necessarily occupies long periods of time, and 
years must elapse before a forest destroyed by fire can, even under 
the most favorable conditions, be replaced by a new forest of similar 
composition. Land, however, upon which the timber has been des- 
troyed by fire rarely escapes subsequent burning. A second fire runs 
more easily and rapidly than the firBt over the ground cleared of itB 
protecting covering of undergrowth, and finds abundant fuel in the 
half-charred trunks which the first fire only partially consumed. 
Each subsequent fire spreads more rapidly and easily; the surface 
soil is gradually rendered unfit to produce plants of any sort, or is 
washed into the streams; rocky slopes are laid bare, and whole 



180 RIF01T OF THI FORESTRY COMMISSION OF TB1 HIW YORK STAY*. 


regions, once valuable in the forests which they supported, are made 
worthless for ever.” 

The only remedy is the purchase of all the tract by the State, 
w as experience has shown that private ownership means sooner or 
later forest destruction At the same time, until effective State 
management of the forests can he secured, the Commission only 
recommends an experiment on a small scale, and deprecates 
paying the exorbitant prices owners have now placed on their 
estates in the hope of selling them to the State. 

Regarding the present management of the State lands we 
read as follows : — 

“ There is nothing in the past management of its wild land by the 
State to justify their increase by purchase at this time. Little atten- 
tion has ever been paid to the care of these lands. Ab their bounds 
have not been marked attempts to guard them from depredation have 
naturally been unsuccessful. The State lands everywhere offer op- 
portunity and inducement for theft. The existing system encourages 
idleness; it educates people Hving near them to feel that it is right to 
use as much of the public property as they can safely appropriate to 
their own uses ; and it pauperizes a considerable population. There 
are settlements along the border of the forest where it is an open boast 
that the population live almost entirely upon the products of the 
State lauds. Trees are cut on those lands for shingles and lumber. 
The wood is habitually taken lor domestic use, and often for market. 
The forests Buffer under the present management, and the people of 
the region are degraded." 

The appointment of paid State Agents for controlling the 
administration of the forests is deprecated — 

“Men fitted to fill the responsible position of Forest Commissioner 
will find abundant honor in preserving the public forests and in in- 
augurating a broad system of forest control for the State of New 
York without seeking other reward. Salaries, however small, would 
bring an element of instability into the composition of such a com- 
mission, and sooner or later defeat the purpose for which it was 
created.” 

For the oxeootive work a paid Forest Warden is eventually 
to be appointed — 

“ The singleness necessary to executive efficiency the Commission- 
ers propose shall be found in the Forest Warden, who is intended to 
be the active executive officer in the forest administration. He will 
represent the policy of the Commission, but fehould be left untrammeled 
in the exeoution of the details of his work. 

“ It is of the utmost importance that the Forest Warden should not 
be exposed to political vicissitudes, or be deemed in any respect a poli- 
tical officer. He should, therefore, have no definite term of offioe 
beyond the pleasure of the Commission. The person selected for this 
position must have peculiar qualifications. He must have a good 
scientific training and excellent business ability. But beyond these, 
he must bring to hiB office taot, vigor, firmness and the breadth and 
aptitnde of mind which are needed at the inauguration of any new policy. 
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14 A very serious objection to the appointment of a Forest Warden or 
paid Forest Commissioner as an executive head for a fixed term is the 
grave doubt whether, with the utmost care on the part of the appoint- 
ing authority, a man having the qualifications just mentioned will be 
at first selected.” 

A new law regarding the collection of land tax on the lands 
in the Adirondack region is proposed, the reasons for which are 
given in very forcible language— 

44 It appears from the report of the special Committee on State lands 
in the Adirondack region, made to the Senate in January, 1884, that 
in 1873 the 8tate owned 38,854 acres of wild land ; that from 1873 
to 1888 the area of State lands increased about 711,762 acres, 
making the total area of such lands in 1883 750,616 acres. This 
ocquisition of land by the State took place almost entirely through 
the purchase of lands by the State tax at sales. There is little doubt 
tfcat in the immediate future, if there be no change in the conditions 
of the Adirondack wilderness, there will be added several bundled 
thousand acres to this domain of three-quarters of a million acres 
which the State now bolds. It has been suggested that this tendency 
of lands to accrue to the State from the non-payment of taxes may 
possibly solve the forest problem by making the State ultimately the 
owner of all the lands within the Adirondack forest. It is to be 
noticed, however, that this very acquisition of lands by the State, 
which has occurred almost entirely within the last 12 years, is the 
clearest and most striking demonstration of the destruction of natural 
wealth which has taken place in that region. These lands have fallen 
into the ownership of the State simply because they have been stripped 
of their merchantable timber and rendered waste, and for many years 
to come practically valueless. The lands which will come to tho State 
hereafter through tax sales will likewise come because they will have 
suffered a similar ruin. It is of vital moment to the State to put an 
end, if possible, to the temptation to strip the land of its forest wealth, 
which the practical absence of an efficient collection of the taxos has 
created. Under the present law prevailing in the forest counties the 
tax becomes collectible between November and February in each win- 
ter, and it is not until about four years from the succeeding summer 
that the State can completely divest the title of the owner who refuses 
to pay his taxes. This period of nearly four years and a half u the 
minimum period required if the proceedings of the local authorities 
and of the Comptroller be conducted with the utmost rapidity which 
the law permits. In practice, however, sales for unpaid taxes have 
been held at intervals of several years, rarely less than four and often 
as many as seven. It will be perceived, therefore, that the owner of 
forest lands in the Adirondack region who proposes to strip the lands 
of all their forest value and then to surrender them to the State wilt 
have a period of between five and ten years, during which he has prac- 
tically complete immunity from the payment of taxes, and an enormous 
advantage over his competing neighbour who may feel compelled to pay 
hia taxes. This is practically what has been done. The lands acquir- 
ed by the Slate have been acquired after their long abandonment. 
They have been acquired after the towns, the conn ties and the State 
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hare lost the taxes of many years, and the lands have finally fallen to 
the State stripped of merchantable timber, and requiring fully half a 
century for their restoration to a condition in which, under existing 
condition of the lumber business, they can have any commercial Yulne. 

“ The Commissioners consider it to be obviously just between the 
State and its citizens, as woll as a matter of the greatest moment to 
the welfare of the State, that the owners of lands in this wilderness 
who have decided to bear no longer their fair share of the expenses of 
the Government, shall not bo permitted to waste and ravage the real 
estate which is in itself the only security the State holds for the pay- 
ment of the taxes levied upon it. The third bill which the Commis- 
sioners have prepared proposes, therefore, to prevent the cutting or 
removing of timber from lands in the Adirondack region upon which 
the taxes are overdue.” 

The (lommissionor rooommends that the State should bear 
local taxes on all its lands in the Adirondack region, in order 
that the townships in the region may not suffer by State rtj- 
sumption of extensive areas now contributing to local expendi- 
ture. Some general forest laws, affording protection against 
settlers, trespass and forest fires, arc then proposed. The notes 
on proposed legislation as regards forest tires aro very inter* 
esting 

“ It has often been suggested that lumbermen in this State should 
be compelled by law to gather and carefully burn branches, chips and 
other debris left by them in their logging camps. The presence of 
Buch d^biiB in the forests is an element of great danger, and increases 
enormously the probability of destructive forest fires. The impossi- 
bility, however, of collecting and burning such refuse in the Adiron- 
dack forest at least, as lung aB only the soft-woods are cut, will be 
apparent to any one familiar with these forests. It is rare that more 
than 10 trees aro ever cut to the acre by lumbermen, and the enforced 
burning of the debris of these trees in the midst of a dense forest 
would be a greater source of danger to ihc growing timber than if left 
to rot upon the ground. In the former case, forest fires would be 
practically inevitable; in the latte: case, there would always be a 
chance that the debris might become covered with uninflammable 
undergrowth, or its combustibility lessened by decay before the spark 
of some careless settler or hunter might ignite it. In cases where a 
considerable portion cf the forest is cut at once, as in cutting for 
charcoal, the danger of burning the debris would disappear, and such 
a plan might wisely be adopted. 

44 It has already been pointed ont that many forest fires originate 
from the sparks of locomotive engines. The damage to the State 
from this cause is widespread, and has already attracted the attention 
of railroad managers. The railroads of the State of New York pay 
a large sum of money every year in fire damages. These are largely 
paid for injury inflicted upon growing timber, and represent the loss 
of material destroyed and not the injury sustained by the land from 
being burned over, — often a more serious calamity to the community 
than the mere loss of timber. Numerous attempts have been made 
to overcome this evil, through the adoption of some efficient spark 
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consumer which could be used on locomotives without interfering with 
their power of generating steam. None of the contrivances yet tried 
have been satisfactory in all particulars ; and it does not appear 
wise at this time to enact any compulsory legislation, looking to the 
general adoption by the railroads of spark consumers — desirable as 
snch legislation might be in the case of their refusing to adopt a 
thoroughly efficient invention. This, however, the most intelligent 
railroad managers are already anxious to do for their own protection ; 
and the treatment of this question can for the present at least be 
safely left to them. When a really efficient and economical contri- 
vance is found, it will bo wise to make its general adoption compulsory 
by legislative action.’* 

Tho following summary is signed by three of the Commis- 
sioners, Messrs. Sargent, James and Shepard. 

“ The Commissioners are convinced that a portion of the Adiron- 
dack forest is essential to the welfare of the State, and that its pre- 
sent holding of wild lands should be strictly preserved and protected. 
They do not believe, under existing circumstances, that the State should 
acquire wild lands by purchase, except at tax sales. 

“ They believe that the State forests cannot be longer protected under 
the present system, and that the appointment of a Forest Commission 
with abundant power is essential to secure their permanency. 

“ They believe that the laws regulating the sale of wild land on 
account of unpaid taxes Bhould be modified, so as to prevent the des- 
truction of the property, while the taxes remain unpaid ; to hasten the 
proceedings for sales of lands for such unpaid taxes, and to perfect 
the title of the State to the lands it now owns or hereafter acquiree 
upon such sales. 

“ They believe that the State should bear in common with indivi- 
duals the proportion of taxes assessable on its lands. 

“ They believe that greater security than now exists under the law 
for the protection of forests should be given to the owners of wild and 
forest lands, and that trespassers upon such property should be prompt- 
ly punished. 

They have prepared a series of bills which contain the important 
features of tho scheme of forest management which they recommend. 
Your attention is invited to the consideration of these bills. The 
Commissioners believe that they will be found to contain no pro- 
visions conflicting with any vested interests, and that no honest citizen 
will be injured by their passage. Laws, however, are not all' that is 
necessary, and forests cannot be preserved by legislative action alone. 
A forest law, to effect its purpose, must rest ou a broad and solid 
basis of public interest. The only real safely for the forest will be 
found in the appreciation of its value by the community.’* 

Mr. Poucher, the other Commissioner, however dissents from 
that portion of the report which recommends a Commission of 
three to manage the proposed State forests, and his reasons 
appear cogent enough — 

“ A three- headed non-paying Commission meeting only occasionally 
would bo an entirely useless and unnecessary body and an embarrass- 
ment rather than a help to a competent executive officer having the 
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actual charge of the forests. It is well known that the work of non- 
paying State boards of commissions is chiefly done and the basin ess 
planned and condncted by the secretary or other paid officer; and 
whether it be well or poorly done depends not so mnch upon the 
character and ability of the board as upon the efficiency, integrity 
and competency of its paid executive officer. I, therefore, respectfully 
recommend a modification of the proposed act in accordance with the 
views above expressed. 

“In other respects I concur with the majority report, and approve 
the recommendations contained therein.” 

Wo congratulate the Commissioners on their excellent report, 
and hope that New York will take the lead in forest conser- 
vancy amongst the States of America. 

GEOLOGICAL DISCOVERY IN THE SALT RANGE., 

We see from the February No., Vol. XIX., Part I., of the Re- 
cords of the Geological Survey of India, that Dr. Warth has 
made a very important discovery of fossils in the Salt Range, 
which proves that the bed in which they lio belongs to the car- 
boniferous age. 

The Salt Range according to Dr. Waagen, from whose 
paper on the Palccozoic glacial beds of the Salt Range we quote, 
“ formed the northern shore of a continent extending from Af- 
ghanistan throughout India, and at the Salt Range there was pro- 
bably the mouth of a great river, down which large masses of 
ice floated, whilst in other parts of the world the coal measures 
were hoing formed, and the ice masses drifted along the shore 
depositing largo boulders, gravel and fine silt.” 

All this points to a glacial period at first restricted to the 
Southern* Hemisphere, and spreading later on to the Northern 
one. 

But we must refer our readers to tfie Records for the rest of 
Dr. Waagen’s interesting note, and only quote his concluding 
sentence — “ It has been made possible to ascertain all this by 
the assiduous investigations of my old friend Dr. Warth, who 
has thus made one of the most important discoveries that ever 
could be made in the Salt Range.” 
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CHURCHILL AND SIM’S WOOD CIRCULAR. 

The following quotations from Messrs. Churchill and Sim’s An- 
nual Circular for 1885 are the only references in it to Indian 
timbers : — 

0< East Indian Teak. — T he importation of logs and planks has 
been 


1883. 1884. 1885. 

9,800 Loads ... 16,000 Loads ... 12,000 Loads. 

“ The stock is the same as at the beginning of the year. The trade 
in this timber, although by no means satisfactory, has compared 
favourably with most other branches, for demand and prices have 
both been maintained. Moulmein and Rangoon timber has been 
Bteadily held, recoding as the year advnnced from the improvement 
established during the excitement created by fears of war. Bangkok 
timber being better known has rapidly grown in favour, and from 
being saleable only at some 60 shillings per load less than Burma 
wood, has recently improved its position to within 20 shillings per 
load of that shipment. Planks have been sent here too freely, and 
although the thicker Bizes were eventually got throngh in retail 
at satisfactory prices, a sacrifice had to be made in Older to clear the 
thinner specifications. The total consumption has been much the 
same as that of the preceding year, being 10,900 loads against 
10,800. 

44 Ebony. — Ceylon,-— The supply was unusually light, and mostly 
small, poor wood, which nevertheless realised full prices, and the few 
really good lots brought long figures. The stock in the docks has 
not been so low for many years, being only 100 tons, therefore pros- 
pects for early arrivals are encouraging. Quotations are from £9 to 
£12 for ordinary to good, and from £14 per ton upwards for prime, 
large logs. Macassar . — Prices ruled low till towards the close of 
the year, when, as shipments hsd fallen off, figures improved and are 
now steady at from £6 to £8 per ton for good wood. Mauritius . — 
Five small parcels (together 85 tons) armed during the year, and 
were all sold readily at full prices ; farther supplies are wanted, and 
quotations are firm at from £18 to £14 per ton. From Madagascar 
there was enly one import in the early part of the year : fresh supplies 
are needed, end would realise extreme prices. Quotations are quite 
nominal, say from £18 to £22 per ton.” 
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Februanj 4th , 1886. 

Stools of Timber , Deals, Sfc. t at the Public Docks on 1st February . 

Foreign— 1886 - im - im - 

Deals, ... in pieces, 3,306,000 3,138,000 8,119,000 

Battens, ... „ 2.747,000 3,382,000 2,805,000 

Boards, 7,214,000 6,142,000 5,771,000 

Wainscot logs, ... „ 4,872 5,882 7,399 

Oak timber, ... in loads, 3,009 1,269 1,738 

Fir timber, ... „ 16,601 13,487 21,122 

Colonial — 

Fine Deals and Battens, in pieces, 825,000 675,000 860,000 

Spruce „ „ „ 1,112,000 922,000 1,129,000 

I 1 • 1 • I 1 A /l»f\ 4 n/lA A M A ^ 


Oak timber, 

in loads, 

2,953 

1,363 

2,445 

Birch „ 

V 

5,313 

2,799 

1,159 

Elm and Ash timber, 

II 

3,575 

4,010 

2,340 , 

Yellow Pine „ 

f) 

3,452 

2,188 

3,349 

Red Fine „ 

II 

742 

878 

8<j7 

United Slates — 

Fitch Fine timber, ... 

If 

15,166 

15,336 

8,069 

„ „ Deals, ... 

in pieces, 

90,000 

57,000 

80,000 

East Indian — 

Teak, 

. in loads, 

8,763 

6,782 

2,015 


East India Teak. — Tho position of the market for this wood 
is very unsatisfactory, the strikes in the ship building rivers 
seriously affecting tho demand, and entirely chocking specula- 
tive buying. Some salos have been made from the dock stocks 
at prices which compare unfavourably with C. F. & 1. terms. 

Ebony. — Ceylon . — Stocks are unusually light, and whilst 
supplies continue moderate, prices are likely to remain firm. 
Mauritius and Madagascar — are wanted, and would sell well. 
Macassar — is in rather better demand. 

Prices . £ s. £ 

Indian Teak, per load, ... ... 12 10 — 16 

Ebony, Ceylon, per ton, ... 9 0 — 15 

Boxwood, Turkey, per ton, ... 5 0—18 

March 3rd , 1886. 

East India Teak. — General depression in trade, and great 
stagnation and strikes in the shipbuilding rivers have had a very 
adverse influence in the market for this wood, almost stopping 
the demand and causing a heavy reduction in prices. Sales have 
been made with the utmost difficulty, and only after groat conces- 
sions to buyers. The deliveries of the month, made chiefly under 
old contracts, amount to 700 loads against 900 loads in 1885. 

Ebony. — Ceylon . — Supplies continue very light, and prices 
remain firm. Mauritius . — The demand is good and prices steady. 
Madagascar — is wanted, as there is no stock. Macassar — is 
steady, without alteratiou in prices. 
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FOREST ORGANIZATION FOR BEGINNERS. 

( Continued from page 99 ). 

SECTION III— ASSESSMENT— (<™<«m*sd). 

Choice of a method of estimating the contents of groups. 

This depends on the value of the forest, the description of the 
group to be examined, the nature and strength of the staff 
available, and the system it is intended to adopt for determining 
the annual yield of the forost. 

It is now very generally admitted that great accuracy is sel- 
dom necessary except when estimating the contents of the 
oldest trees, and others, which will probably be cut down during 
the current period (i.e., the next 10-20 years). 

For irregular, but valuable, seedling-forests treated by the 
method of regular cuttings, ( see page 3,) it will generally be ad- 
visable to adopt for the oldest groups one of the systems which 
require the felling of test-trees and the diameter-measuremont of 
all trees, together with separate height-classes. But, if a group 
be of relatively small value, or fairly regular as regards height 
and density, less laborious means may be employed : height- 
classes may be dispensed with, and the method of test-plots, com- 
bined with the felling of test-trees, or without fellings by means 
of form-coefficients, if tables of the latter are available, may be 
adopted. Younger groups may be assessed according to tneir 
densities and quality-classes by means of experiential tables, or 
according to the known yield of similar groups in the vicinity, 
or they may be left out of the reckoning altogether when an 
exact determination of the standing-stock of sucn groups is not 
necessitated by the method to be adopted for estimating the 
sustained yield, or when, for any other reason, a knowledge of 
their contents is not considered necessary. In any case, the 
method to be followed must depend in a great measure on the 

2c 
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method adopted for determining the annual yield. When the 
latter is determined from an estimate of the annual incre- 
ment of the •whole forest — as is the case in the State-forests 
of Austria — it is evident that, other things being equal, a much 
more careful examination of the yield and increment of groups, 
more particularly of young groups, is necessary, than in 
those cases, in which the periodic yield is fixed by area, and 
the cuttings decided on for the current period are not allowed 
to extend without compensating allowances to areas of other 
periods (affectations) : there is then obviously much less fear of 
exceeding the capability of the forest. 

In forests managed on the “ primitive ” system, the determi- 
nation of the contents of whole groups is seldom practicable. 
In most cases, all that can be accomplished is the determination 
of the yield of the oldest age-classes, that is to say, of those ; 
trees which will probably become exploitable during the next 
period, or next two periods at most (10-40 years). In the vilst 
irregular forests of India, which have long been subject to in- 
discriminate cuttings, the method hitherto followed since the 
introduction of more systematic working, has generally been 
that of test-plots, combined with the felling of test-trees : by this 
method, all trees comprised in certain diameter-classes are 
counted, and the yield of the forest estimated accordingly, either 
in trees of a certain class, or in cubic feet. These classes have 
generally been given a very wide range, as many as six inohes 
for the oldest, and sometimes many more for the younger, classes, 
being often taken as the range of a class. By this means, the 
number of trees in each class is known, and the cubic contents 
can be roughly ascertained for each test-area, as also the in- 
crement for each class ; for the purpose of determining the 
annual yield of the whole forest, the older classes are then made 
to last until such time as must elapso before a sufficient quantity 
of the younger classes shall have become exploitable according 
to the estimate. If the younger trees of a group have not 
been taken into account — and it will seldom be necessary to 
count them*— they may be regarded as if they belonged to a 
separate group which is so young that its present state need 
not be considered for the purpose of determining the annual 
yield for the current period. This method is rapid, and, there- 
fore, particularly suitable to large expanses of forest which have 
to be quickly organized in order that a rough, but, under the 
circumstances, sufficiently reliable, idea of their capability may 
be obtained. It may, of course, be developed to any required 
degree of aocuracy by increasing the area of the test-plots and 
the number of test-trees, and by diminishing the range of the 
diameter-classes. 

In coppice-forests very superficial methods will often snffioe. 
The annual outtin^s will almost always be fixed by area, and 
there will then be little or no fear of materially exceeding the 
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capability of the forest. Average returns, showing the mean 
annual increment per acre for the revolution chosen, may be 
taken from experiential tables, for the preparation of which pre- 
vious annual cuttings will supply ample data ; or, if greater ac- 
curacy is desired, small test-plots may be taken up, in which 
case, the most expeditious way will generally be to cut down all 
trees on the test-plot, stack the firewood, measure up the timber 
(poles), and so determine the yield of the plot. 

In stored coppice, the overwood may be treated in the same 
manner as the older age-classes of primitive forest, with separate 
height-classes. The underwood should, of course, be treated 
separately in the same way as simple coppice. 

(6). Determination of the increment of groups. 

For the purpose of determining the annual yield of a forest, 
it is necessary to know the probable increment of the oldest age- 
classes, at least, because all groups of a period are not cut down 
at once ; the majority of those of the oldest period goes on in- 
creasing until far into the period before being exploited, and for 
this reason the increment must be taken into account in fixing 
the annual periodic yield. Supposing, for example, that certain 
groups, to be exploited during tho current period of 20 years, 
are estimated to contain 100,000 cubic feet, with an annual in- 
crement of 2 per cent., or 2,000 cubic feet. It would evidently 
not suffice — if we wished to work up to the full capability of the 
periodic yield — to arrange to cut only 100,000 4- 20 = 5,000 
cubic feet, annually : wo could afford to cut every year a further 
quantity equal, roughly speaking, to half the present annual in- 
crement of the whole, on the assumption that the growth of the 
groups is pretty uniform throughout. Half tho annual incre- 
ment would amount to 1,000 cubic feet, so that the annual yield 
of the period might safely be fixed at 5,000 + 1,000 = 6,000 
cubic feet. 

The current increment of a group is a term used to denote 
the growth during the past year, and is usually expressed, in 
cubic feet, either in percentages of the group’s cubic contents, 
or in absolute quantities of growth per acre, or for the whole 
area. 

The mean yearly growth during a period is found by divid- 
ing the quantity of wood produced during such period by the 
number of years it contains. When no period is specified 
in connection with the average growth of a tree, or group, 
the term is understood to refer to its cubic contents divided by 
its age. 

fae increment may be estimated — (1), by felling and mea- 
suring the increment of test-trees ; (2), oy means or form-coeffi- 
cients ; (3), from experiential tables ; or (4), by the method of 
mean yearly growth. 
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( 1 ). By mean e of teeUtreee. 

If, in the accompanying figure, ABE represent the present 

Fig. 1 . 



volume of a tree, "without bark, abe its volume a year ago, the 
lasty ear’s growth will be equal to ABE— abe. 

The volume of ABE may be found by multiplying the area of 
the circle corresponding to its diameter at half the distance from 
its base, by its length, on the assumption that the tree is a par- 
aboloid. Or if D represents the diameter at the centre of ^he 
tree, C the cubic oontents of the tree, H its height, 

C = lr (.Il) , H=-7854.D».H. 

Similarly, if d represents the diameter of abe at half its length, 
and h its length, its volume will be 

<r (|) S A = -7854 . tP. h. 

Therefore 

ABE - abe ss *7854 . 1) 1 . H — -7854 . (P . h. 

When greater aocuracy is essential, the trunk may be divided 
into seotions, and each one cubed separately. 

In the accompanying figure, cacn of the sections AB, BC, 
CD, may be regarded as the frustum of a paraboloid, and DE 
as a paraboloid. If the areas of the ends of a frustum are M and 

N, respectively, and its length n, its cubic oontents will be ^ (M 

+ N), and the oontents of each section may, therefore, be found 
bjr this formula. But a better plan is to measure the area of a 
circle corresponding to the diameter of the frustum at half its 
height. If M represent the area at that point, the contents of 
the frustum will bo M X n. 

Fig. 2. 



If the sections are all of the same length, and the areas corre- 
sponding to their diameters at the centre are M lf M„ Ac., the 
contents of the whole tree will evidently be equal to n (M, + M, 
+ Ac.). The terminal section, DE, would in most oases not be 
equal in length to the others, in which .case it would have to be 
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estimated separately. The contents of ABE (see Fig . 1) may he 
quickly found in this manner, but it is an extremely laborious 
process for finding the contents of abe , necessitating the cutting 
up of the tree into pieces at c?„ d v &c., (Fig. 2.) 

The growth of one year is so small that it is very difficult to 
measure. For this reason, and in order to obtain a more 
average result, it is usual to measure the growth of the last 
5-10 years, and to take the mean as the current growth of a 


year. 

In order to find the length of the paraboloid, abe, (see Fig. 
1), we must deduct eE from AE. If, for example, the difference 
in age between ABE and abe is 10 years, it will be necessary 
to deduct the growth in height of 10 years. This may be done 
by cutting off a portion of ABE representing the growth of 
10 years. The exact length to be cut off cannot, of course, be 
nit upon at once. A portion estimated to be about the right 
ledfeth is sawn off ; but supposing we find, by counting the 
number of its annual layers, that this piece represents the growth 
of only Beven years, it will be necessary to cut off a portion re- 
presenting the growth of three years moro ; another piece is, 
therefore, cut off, and so on, until the full 10 years’ growth has 
been got rid of. The required diameter for estimating the con- 
tents of abe would be found by sawing through the remaining 
portion of the trunk at the point o, at a distance from its 
Dase equal to half its length. The diameter at o of abe will 
evidently be equal to the whole diumeter, op, minus tho breadth 
of 10 annual layers on either side of the disc. 

If D is found to be 1 foot : AE = 50 ft. : Ae = 44 ft. : d 
= 11 inches : the increment for the 10 years will be 


■7854 X 1* x 50 - -7854 x (-jj)* X 44 
= 39*27 — 29-04 = 10 23 cubic feet 


The yearly ’ increment is, therefore, = 1*02 cubic feet.* 


The rate of growth per cent, for the period is 
10-28 


2904 


X 100 = 35-2. 


85*2 

And the rate per cent, for one year is jq- = 3*52. 

Sometimes the past growth in height and diameter is mea- 
sured, the future diameter and height deduced from the result, 
and the prospective contents of the tree calculated accordingly. 

If we take, for instance, a tree of the same dimensions as in 
the last example, there will be an estimated diameter-growth of 
12 — 11 ss 1 inch, and a growth in height of 50 — 44 = 6 
feet, for the next period of 10 years. 


* The content* of trees measured in this way may be most conveniently found 
by using tables in which the contents for any given diameter and height can 
be seen directly without calculation. 
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The future tree will, therefore, contain 

•7854 x (—)’ X (50 + 6) = 51*62 feet, 

and the increment for the period will, therefore, be 51*62 — 
39*27 = 12*35 cubic feet. 

The rate per cent, for the period will be 12 = 81*67, 

and for one year = 8*17. 

By assuming that the growth is laid on the inside of a tree, 
appreciably smaller results are obtained than by assuming that 
the layer is formed on the outside. The difference in the above 
example comes to 2*12 cubic feet for the whole period, or *21 
oubic foot for one year, which amounts to just about 2 per cent, 
annually. 

In order to obtain a mean result, sometimes the layer is as; 
Burned to lie half within and half without the present diameter. 
For the example just given the estimate would in that oastf be 
as follows : — 

The larger diameter would be D + £ inch : the smaller D — 
i inch. Therefore, taking the figures of height in feet and those 
for diameters in inches, the increment would be 

•7854 (D -f- D 3 (50 + i) - -7854 (D - $)* (50 - «)*. 

= -7854 (12-5)' . 53 - *7854 (11 5/ . 47 
= 11*27 cubic feet. 

A result just half-way between the two previous estimates. 
Which, then, it will be asked, is the most correct ? The answer 
to this question depends on whether the current increment is ris- 
ing, falling, or nearly stationary. As long as it is decidedly on 
the increase, the second method may be most advantageously 
employed : when it is decidedly falling, the first method is more 
likely to prove correct : but when it is neither rising nor falling 
to an appreciable extent, the last method is to be preferred to both. 
Generally speaking, therefore, the first is most suitable to groups 
which are long past maturity ; the third to tolerably mature 
groups ; and the second to comparatively young groups. The 
reason for this conclusion is that the current increment of a 
group in its very earliest stage, is slow ; soon, however, it be- 
comes more vigorous, and goes on increasing pretty steadily for 
many years until it culminates ; it then falls steadily. At about 
the age of physical maturity, that is to say, at about the period 
of maximum mean yearly growth, the increment is pretty uni- 
form for a long time, but afterwards begins to fall more rapidly. 
In the table at page 98, which gives the yields of spruce of the 
best class, aocoraing to Baur, it will be found that from the fifth 
to the thirtieth year, the current increment increases rapidly from 
year to year : it then begins to fall more or less rapidly up to 
the 70th year : from the 70th to the 115th year, the fall is ex- 
tremely slow ; and from the 70th to the 95th, it is almost sta- 
tionary. For groups with yields corresponding to the above. 
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the estimate of increment of trees up to their 80th year would 
probably be most advantageously made by the second method : 
from the 30th to the 70th by the first, ana from the 70th to the 
93th year, by the third method. The following table shews the 
increment for period of five years for the table above referred 
to : — 


Age of 
group. 

Acre-increment 
daring period 
of 6 yean, 
pubic feet. 

Age of 
group. 

Acre-increment 
daring period 
of 5 years, 
cubic feet. 

Age of 
gronp. 

A cre-increment 
daring period 
of ff years, 
cnbic feet 

5 



730 

85 



357 

50 



500 

10 



642 

90 


r 

568 

55 



487 

*15 



644 

95 



859 

60 



429 

20 



586 

100 



980 

65 



429 

25 



572 

105 



1,058 

70 



429 

30 



515 

no 



1,001 

75 



400 

35 



500 

115 



944 

80 

- 


348 

40 



501 

120 



901 





45 







Should it not be thought necessary to take into consideration 
the height-increment, the formula becomes 

•7854 (D a - <P) = *7854 (D + d) (D - d), 

and this is the formula generally used as it saves some trouble. 

In this case, whenever the increment is measured at one point 
only, that point should be chosen at the mid-section of the stem 
after the growth in height has been cut off. 

So far, we have considered only the increment of the bole. If 
it is desired to find also that of the branches, those which are 
sufficiently shapely may be measured in the same way as the stem. 
But those portions which are not measurable in this way may 
be stacked, and their volume estimated from the known contents 
of stacked wood, or their cubic contents may be estimated by 
the water-process. already described. The mean yearly growth 
is then taken as tne current growth. The age of the branches 
can be ascertained by counting the number of annual layers 
at the points where they have been severed from the trunk or 
larger branches. 
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(2). By means of form-coefficients. 

This method may be employed, in order to avoid the laborious 
procedure just described, whenever good tables of form-coeffici- 
ents are available. 

The present contents of a tree may be found as shown at 
page 51, by multiplying together its height (to the outermost 
branches), coefficient and basal area at breas^height, the usual 
formula for which is 


r = a . h ./. 

In the same way, the contents of the same tree 10 years’ ago 
may be found by the formula 

The increment (I) during these 10 years will then be fovnd 
by the equation 

1 = a . h a h /'. 

The present form-coefficient, and contents can easily be found 
in the manner already described by felling and measuring the 
tree. 

The dimensions of the bole when 10 years younger may be 
obtained in the following manner : — The required diameter at 
4$ feet from the ground will evidently be equal to the present 
one less twice the last 10 years’ growth of the radius. The area 
can then be calculated for it in the usual way (*7854 d *). In 
order to find the height, the stem must be cut away until 10 
years’ growth has been eliminated (see page 193) ; the length so 
cut off is then deductod from the height of the present tree, in 
order to obtain the height of the tree 10 years ago. The form- 
coefficient must be assumed to have remained stationary during 
the period, unless wo happen to have tables of form-coefficients 
when they may be employed with advantage to find the pro- 
bable coefficient. We shall then be in possession of all the 
data necessary for a solution of the problem. The assump- 
tion that the coefficient is stationary is, of course, wrong, 
but, for all practical purposes, it will suffice if the assumption 
be made only for comparatively few years, and if absolute 
accuracy, which in any case is not to be expected, be not 
demanded. 

Example . — The extreme height of a tree is found to be 70 
feet : its diameter at breast-height 16 inches, the basal area 
1*4 square feet, and its cubic oontents (including branches) 50 
feet. Its present form-coefficient is, therefore, 50 •£• 70 x 
1-4 = -51. 

Ten years ago the diameter is found by actual measurement 
of the rings to have been 14 inches, with, therefore, a basal area 
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of 1*07 square feet. The height-increment during the same 
time is found to have been 6 feet, consequently the height of 

the tree then was 70 — 6 = 64 feet. We now assume that 

the coefficient is the same as that already found, *51, or, if we 
have tables, from which we may conclude that the coefficient 
10 years ago would probably be '02 greater than the present 
one, we may assume that it then was *53. The contents of 

the tree would, therefore, be 1*07 X 64 X *53 = 36*3 cubic 

feet. 

And the increment of the tree during the period was, there- 
fore, according to this estimate, 50 — 36*3 = 13*7 cubic feet, 
equivalent to a mean yearly yield of 13*7 -r 10 = 1*37 cubic 
feet. 

The modifications in the calculation of the increment (by 
assuming it to have been laid on inside, outside, or half on 
'tlhe inside and half on the outside) may naturally be employed 
according to circumstances by this method also ; and the coeffi- 
cient may of course be taken for the stem only, or for the 
whole tree. 


(3). By means of Increment Tables. 

The preparation of experiential tables, which consist in state- 
ments shewing the increment during periods of 5-10 years, for 
all ages and qualities of a species, was explained at page 94. 
The practical application of such tables has also been fully ex- 
plained, and it does not, therefore, seem necessary to refer again 
to their construction and use. 

(4) . By the method, of mean yearly growth . 

This kind of increment is found by dividing the contents of 
a group by its average age. Thus, if a group, 50 years old. 
has a volume of 5,000 cubic feet, its mean yearly growth would 
be 5000 -i- 50 = 100 cubic feet. 

( To he continued). 


A TIMBER SLIDE IN THE CHAMBA FORESTS. 

An anonymous contributor to the “ Pioneer ” recently de- 
scribed the picturesque aspect of Himalayan timber slides as 
follows: — 

11 High np the Sutlej, or the Ganges or Jamnt, where the snowy 
aiguilles of the Kailas or Raldang range abeds its milky white tor- 

2 D 
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rents, through valleys densely forested with the deodar and all the 
largest trees ot the Himalaya, the sportsman often crosses on the 
mountain side great timber shoots, the heads of which are lost in the 
mountain’s silvery necklet of birehwood, while their feet are laved hy 
the torrent below. Deodars and many other pines, stately walnuts, 
sturdy hill oaks, ruddy ihododeiidnm and sombre, bristling holly on- 
cdoae this steep uvenue; the ring of axes breaks the silence of this 
world, the crash of falling forest monarchs echoes and vibrates across 
the valley to tin* opposite cliffs, disturbing the Thar and Lammergeier 
that alone rest there, And the quivering air liberates a tottering cliff 
of snow high above the traveller’s path ; such are the sounds that 
tell him that he is nearing the home of the Hill Forest Officer. 


The windows look over the mighty mountain river, that is his great 
forwarding agent. Beyond, to north and west, the snow-peaks bound 
the view. At the buck of the house the pine- woods rise steeply, 
and a sweet odour of them is always in the air, and at night their 
whisperings after his hard day’s work are a very effective lulUby. 
Macbeth himself would not have to seek for a soothing syrup 
here. And all the time the liver is noisily bearing away the 
timber tribute (duly marked by the Forest Officer’s men) that the 
le^Ber streams bring to it from the shoots, down through duik defiles, 
under the cold glcum ot blue gluciers, through the hot bamboo- 
feathered foot hills, out to the great depots at ltupar, or elsewheie, 
where the rivers debouclie into the plains and theie are relieved of 
their flotsam; what was cust upon the wuteis is touud again after 
many days.” 

I am indebted to Mr. McDonell for an account, from a more 
practical and husino** point of view, of the construction of a 
slide built by him on the K;ui in rhumba, of which I bad re- 
cently an opportunity of faking some photographic views. The 
slide is the largest, J believe, which ha* ycl been constructed in 
India, and is an admirable example of forest engineering. 

The forest to which the slide has i>een Imilt has an area of 
about 1,700 acres, and is situuted in the basin of a small nala 
which flows into the river Ravi about 10 miles above (’hum ha. 
The bed of the Ravi where it i* joined by this nala is only #,#()() 
feet above the sea, but the forest occupies the upper portion of 
the nala, and extends up the steep slopes of the hills bordering 
it from 5,500 feet to 0,000 feet above the sea level. These hills, 
which jut out from the main outer Himalayan chain, rise on 
three sides of the forest to ail elevation of about 10,000 feet, and 
a peak on the main ridge to 14,000 feet ; yet so steep are the 
slopes that the distance from one side of the basin to the other 
at its upper limits is scarcely .3 miles. 

Like all the deodar forests in Cham ha it contains a large 
number of mixed species, such as spruce and silver firs with 
oaks, maples and other broad-leaved frees. Deodar, which at 
present is the only marketable product, is very unequally 
distributed, and does not form more than one-fifth or one-sixth 
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of tbe crop. But the trees are magnificent specimens of their 
kind, and are nearly all mature. For owing to its distance from 
the river and the difficult nature of the country, no trees have 
been felled in the forest except a few cut by villagers residing 
in the immediate vicinity. Some of the trees measure over 21 
feet in girth, and tho average girth of the mature trees was found 
to he nearl} 10 feet. The cubic contents of the lvgn cut from 
1,200 trees recently felled vih 1,82,800 cubic feet, equal to 
194 cubic feet of workable timber per tree. The growth is rapid 
for deodar, 9 to 10 rings on an average per inch of radius, 
and it i* estimated that the finest can yield nearly 6,00,000 
cubic leet oi deodar timber at the first exploitation. 

As the small nala, in tho basin of which the forest is situated, 
is useless for tho extraction of timber, being merely a narrow 
rocky torient almost dry except during a few days in the rainv 
Reason, it occurred to the Divisional Officer, Mr. McDonell, 
-vflh) was assisted b) the professional knowledge of Mr. Copeland, 
then attached to the Chumba Division, that a road could be 
made from tin* forest to tho river at a sufficiently low cost to 
admit ot the timber being extracted by it at a profit. 

The construction of this road presented considerable difficul- 
ties. The only outlet from the forest is by the nala which, for 
a long distance, runs through a narrow rockv gorge bounded by 
almost sheer walls of rock se\ oral hundred feet high. Beyond 
this the slopes of tho hills, which art* formed of clay slate rock, 
very fiuble at the surface, are so steep that landslips are of 
constant occin ronce. Labour is difficult to procure in Ohamba, 
there arc no skilled labourers, and none of the subordinate 
establishment had ever seen a large slide or work of Jthe 
kind. 

The head of the slide was fixed at the point where the bed of 
tho furthest ravine down which logs are brought joins the 
stream. The distance of this point from the Jtavi was found 
to be 12,376, and the fall to the main river 1,650 feet, giving an 
average gradient of 1 in 7£. But this gradient has not of 
course been uniformly maintained throughout ; in order to keep 
the co«t of construction as low as possible, the logway has been 
made to follow, as far as practicable, the configuration of the 
ground. The slide runs along the left bank of the Btreaxn for 
a distance of about 8,100 feet, and then, in order to avoid diffi- 
cult ground and a long landslip, crosses* over to the right bank, 
and runs along it for the remainder of its course. 

The general design is a “ way ” for the logs in the form of 
a concave channel contrived by placing four to five logs side 
by side. The deodar logs fellea for exportation have been used 

* The photograph has been Uken jut below thu point, which U onfcide the 
fanes!. It wai not pouible to obtaui a good general new of th# slide within the 
iqruL 
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in forming this channel, as they will not be injured by the work- 
ing of the slide, and when the supply from the forest is exhausted 
they will be taken up and brought out by the slide itself to 
the river. The channel can take logs up to 6 feet diameter, 
or 18 feet girth ; larger logs than this have to be cut into 
beams* 

Where the slide runs in embankment the logway or channel 
is supported on piers built of logs, of some strong but inferior 
species, such as oak, placod crosswise, one above the other on 
their notched ends, like the frame-work of an American log hut, 
and filled in with boulders and broken stones. This stone 
packing gives the necessary solidity to the structure, while 
the wooden frame work enables the piers to resist the vibration 
caused by heavy logs passing along the slide at great speed 
better than any masonry walling could do. 

The most difficult and expensive portion of the work was thff 
clearing of a passage for the slide through the narrow g (/igo 
already alluded to. The cliffs on either side of this gorge 
are of exceedingly hard, sub-crvstalline slate, which requires 
au enormous amount of labour to break up. A passage was 
made partly by blasting a way out of the rock along the per- 
pendicular face, and partly by cutting away projections and 
bridging the intervening spaces, a foundation being blasted out 
for the pier on each side. The work turned out far heavier 
than was expected ; the rock, thought to bo soft, being in reality 
extremely hard, and requiring an enormous number of blasts to 
clear a way for the logs. It was at first intended that the cross- 
ing of the stream should be made by a level bridge on a roller 
principle ; but when 1 ,000 feet of the logway had been complet- 
ed, some thirty logs were sent down as an experiment, and it 
was found that the logs, once started, travelled of their own 
accord down an incline of 1 in 7£, increasing or decreasing in 
speed according to the degree of wetness of the slide. This 
knowledge attained, it became necessary to alter the design of 
the bridge, and it was decided to continue the log channel over 
the bridge, at the same gradient as the approach. 

The work was made up of two great classes, rt:., excavation 
and pier walling. The former was of four kinds : — 

1. Earthwork simply. 

II. Stony soil, requiring the pickaxe. 

III. Rocky, requiring pick ana some blasting. 

IV. Rock, requiring to be blasted entirely. 

The construction was commenced during May 1883, and it 
was expected it would be completed before the floods of 1885, 
but owing to various causes, such as bad weather, unexpect- 
ed difficulties and landslips during the winter, the work ran 
on until the 31st October, when the last log was laid, the 
first log being launched into the Ravi on the 2nd November, 
1885. 
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The cost of constructing the slide has been as follows : — 


Particulars of work. 

Amount 

Remarks. % 

Excavation, 2,00,000 cubic feet, @ 
Rb. 1-4-6 per 100 cubic feet, ... 
Blasting, 90,000 cubic feet, @ Rs. 

10-0-8 per IOC cubic feet, 

Walling, 2,50,000 cubic feet, @ Rs. 

4-2-6 per 100 cubic feet, 

Bridge, cost of construction, 

Fixing logs in slide, 

Miscellaneous charges, 

Rs. 

2,562 

9,054 

10,388 

1,257 

5,508 

2,290 

The quantities of 
work done were 
only roughly 
measured up, eb 
daily labourers 
alone were em- 
ployed. 

Total cost, Rs., 

81,059 



The longest log sent down the slide as yet was 48 feet in 
length ; it passed down a distance of 2,500 feet at the rate of 
over 20 miles in an honr. The largest log in point of cubic 
contents was 27 feet long, with a mean girth of 14 feet 9 inches, 
containing 3H7 cubic feet. The number of deodar logs used 
in the logway was 3,999, or about 1 log for every 3 running feet 
of the roadway. 

The labour employed was for the most part imported from 
Badrawar in Kashmir, the Cbamba villagers were either too 
lazy or too well off to cure to work on it. The rates varied from 
2J aunas for boys to 5 annas for men. The establishment 
employed to supervise tho work consisted solely of the Forest 
officials belonging to the Chamba Division, and comprised one 
Forester, on Rs. 15 a month (subsequently promoted to Rs. 20) 
and three Forest Guards. The whole of the work was done by 
daily labor ; it was not found practicable to do any of it by 
contract, as from the novelty of the work rates could not be 
framed for contract works. 

Common country gunpowder made on the spot was used for 
blasting ; for the most difficult parts a small supply of Nobel’s 
dynamite cartridges (150 lbs.) was obtained from Bombay, but 
this, though much more powerful than gunpowder, was found far 
too expensive to be used on a large scale. 

In a work of such magnitude and such a nature it was hardly 
to be expected that accidents of some kind would not occur ; 
every care was taken, and men wore employed as signallers in 
every description of work, but still there were six fatal aocidents. 
Four men were killed by falling trees, one man vgas crushed to 
death by a log in the slide, and one man fell through a bridge and 
fractured his skull. Besides these cases a few men were injured, 
the worst case necessitating amputation of the leg. There were 
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no accidents from dynamite or gunpowder ; a matter for con- 
gratulation, when it is considered that 150 lbs. of dynamite and 
8,450 lbs. of gunpowder were exploded. On an average 12 
oz. of powder were used to each blast, and in all 11,500 clasts 
on the whole work, and with this some 90,000 cubic feet of 
rock was cut away. 

The following is a forecast of the profit likely to be derived 
from the work. Only a rough estimate is, however, possible, as 
there are so many contingencies to take into account, such as 
losses in transit, non-occurrenoe of floods in the Ravi, damage 
to the slide from landslips, &c. The cubic contents of the tim- 
ber it is contemplated exploiting by the slide has been estimated 
at 5,69,000 cubic feet : — 


First cost of slide, 

Ks. 

31,059 

Estimated cost of its repair during the three 
years the forests are being worked, 

6,000 

Estimated cost of auxiliary slides in forest 
to bring logs to the principal slide, 

20,000 

Cost of bringing the timber to head of 
slide; 5,69,000 cubic feet, at Re. 0-1-8 
per cubic toot, 

44,453 

Cost of taking the logs down slide to Ravi, 
5,09,000 cubic feet, at Re. 0-1-0 per cubic 
foot, 

35,502 

Cost, allowing for a Iosr of 10 per cent, in 
transit, of transporting 5,12,100 cubic- 
feet to Lahore and landing at the dep6t, 
at Re. 0-2-9 per cubic foot, ... 

88.017 

Estimated contingencies, 

1.9U9 

Total Rupees, 

2,26,000 


Cr. 

By sale of 5,12,100 cubic* feet of dpodar 
timber at Lubore, at Re. 0-12-0 per 
cubic foot, ... ... ... 8,84,075 

Estimated net profit, Rupees, ... 1,58,075 


The selling rate is only taken at 12 annas to allow for a certain 
proportion of the logs being broken during transit to the sale depdt, 
a distance of several hundred miles, and thus fetching only low 
prices, but as many of the logs will be over 20 feet in length, the 
selling rate for which ia Ra. 1-4-0 at the dep6t, the above estimate 
should be well within the mark. 


W. E. D\A. 



THK RINGAL OF THR H0RTH-WMT1RS ItlM AI.AVA. 


205 


THE RINGAL OF THE NORTH-WESTERN HIMA- 
LAYA. 


I HAVR suggested to the Editor to reprint the following paper in 
the “ Indian Forester,” in the hopes of inducing some of its 
readers to study several points, which are as yet doubtful in re- 
gard to the life* history of these and of other bamboos. 

As far as 1 am aware, Arundinaria spathiflora belongs to 
those species which flower gregariously, that is, all stems of one 
bush flower at the same time, and all bushes in one locality are 
in flower simultaneously. To the gregariously flowering ham- 
boos talong, among others, Bambusa arundinacea , the common 
Katang, Bambusa poh/morpha and Cephalustachyum pergracile , 
the Kyathonnwa and Tinwa of Burma. Exceptions are not 
wanting, that is, there are occasionally individual stems or bush- 
\in leaf, while the rest around them are all in flower, hut the 
rure is, that the great mass of the gregariously flowering bam- 
boos in one tract of country flower and seed at the same time. 

Arundinaria falvata on the other hand, if I am not mistaken, 
is more analogous to Dendrucalamus strictus , the common Indian 
bamboo, which flowers irregularly, a few bushes only being in 
flower in one locality, or a few stems only in one bush. 

Those species which flower gregariously, do so at long inter- 
vals, and the question is, whethor they come into flower after 
having attained a certain age, or whether they flower, not at 
any prescribed age, but at any period when full grown, and the 
circumstances of the season are favorable to their flowering. 
In the case of Bambusa arundinacea there are facts, detailed on 
page 565 of the “ Forest Flora for North-West and Central 
India,” which seem to indicate, that this species flowers, when 
it has attained an age of about 30 years. These are matters 
regarding which more observations are wanted. 

Another question is, whether in the case of bamboos, and par- 
ticularly in the case of these two hill bamboos, the rhizome dies 
with the seed-bearing stems. When all bushes in a forest of 
gregariously flowering bamboos have flowered and seeded, the 
ground gets covered with a dense mass of seedlings, not unlike 
high grass. This fact is familiar to all foresters of some experi- 
ence, but the question is, whether some of the rhizomes do not 
remain alive and send forth coppice shoots among the seedlings. 

There seems also to be a question, whether the leaf-bearing 
stems of the smaller hill bamhoo, Arundinaria falcata , do not 
die down annually, an entire crop of fresh stems being formed 
in spring. * 

Tnere are many other points regarding the life history of 
these and other bamboos, which demand further research. Most 
of them are adverted to in the remarks regarding bamboos in 
my Forest Flora. I thought, it might be useful, again to draw 
attention to them upon the present occasion. 
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An aoccnrate description of the rhizomes of the two hill bam- 
boos, and of their development from the seedling plant onwards, 
would be most interesting. The same remark applies to all 
bamboos. Should it be in the power of any Indian Forest offi- 
cer to send me young rhizomes of different species, with pieces 
of old rhizomes of the same species, I should be very glad to 
examine them, 

Bonn: 1 I). Brandis. 

March 1886. f 


Notes on TWO SPECIES OF Arund inaria SUITABLE FOR CULTIVA- 
TION in New South Wales* 

[ Read before the Royal Society of N. S. TP., 7th October, 1885], 

Two species of bamboo are known from the higher mountains 
of the North-Western Himalaya: Arundinaria falcata , Nees 
(Munro in Trans. Linn. Soc. XXVI., 26), and Arundinaria 
spathiflora , Trinius, described by Munro under the name of 
Thamnocalamus Bpathijiorm. 

Arundinaria falcata is a small bush, not much over 6 feet 
high, growing at moist places in the valleys of the outer North- 
West Himalaya. I have found it in Kulu in the basin of the 
Bias River, on tributaries of the Sutlej River, and in the valleys 
of .launsar, leading to the Tons and Jumna Rivers. I have 
never seen it at a higher level than 7,000 feet. The stems are 
thin and weak, and do not, as far as 1 know, form any article 
of trade. The bamboo, which is exported to the plains of Hin- 
dustan, and which is made into tubes for water tobacco-pipes 
(hookah), fishing-rods, mats, baskets, is A. spathiflora, a much 
larger species, which growB at from 8,000 to 10,000 feet. This 
is the kind commonly known ns Ringal, Nagal or Ningala. In 
the forests of Cedrus Deodara , Cupressus torulosa , Abies Smi- 
t hi ana, Abies Webbiana and Quercus semecarpifolia it often forms 
a dense underwood, covering large areas on the ranges between 
the Ravi and Bias, Bias and Sutlej, Sutlej and Tons, and Tons 
and Jumna Rivers. This bamboo also forms forests of its own, 
with a few scattered trees. Such a forest, consisting chiefly of 
Arundinaria spathiflora , I found in October 1874, on the south 
side of the Kidar-Kanta Peak of the Tehri State, in a moist 
valley, on excellent soil, and here the Rtems had attained 30 feet. 

Both species have a wide distribution, hut as far as is known 
they are limited to the outer ranges with a moist climate. They 
have not been recorded from the drier districts beyond the 


• By Da. Brandis. K.R.8., late Inspector General of the Forest Department of 
British India. Commnnicated by Baron F*rd. von Muller, K.GM.G,, M.A., 
Ph.D., F.K.3., fcc., Gort Botanist, Victoria. 
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Snowy Ranges. According to Munro, A. falcata extends from 
the Ravi to feumaon, and is again found on the Khasia Hills. 
As to elevation, the limits given by him (5,000 to 7,500 feet) 
accord with my own observations. A. spathiflora has its north- 
west limit on the hills between the Ravi and fiias, and, according 
to Munro, is found in Sikkim and Bhutan. As already stated, 
its limits of elevation are 8,000 to 10,000 feet. 

When I wrote the “ Forest Flora of North-Western and Cen- 
tral India” in 1874, my knowledge of these two species was 
somewhat imperfect, and the account given of them by me on 
that occasion was not altogether correct. Since then I have had 
opportunities of studying them better, and it may therefore not 
he out of place to give a fresh description. This description is 
limited to the parts above ground. The rhizome or under- 

E nd stem of these species, like that of the BambuscEy is much 
ched and twisted ; hut I am unable to state whether there 
y difference in the shape and mode of growth in these two 
species. From these rhizomes, when fully formed, spring 
every year a small number of stems, which at first are soft and 
succulent, unbranched and leafless, but bearing at the nodes 
large sheaths or spathes, which, while the stems are growing, 
cover the mtemodes and overlap each other, giving to the 
upper portion the appearance of a telescope not quite drawn out. 
From the axils of these large sheaths spring leaf-bearing 
branches ; and while these develop, the stems harden and be- 
come woody. In the case of Arundinaria spathifiora the stems 
laht a number of years, and a« ever> year new stems are formed, 
the clump or cluster of stems, which springs from one rhizome, 
gets donse, often containing more than 100 stems. The clumps 
or clusters of this bamboo stand close together, generally form- 
ing extensive thickets, so that adjoining clusters cannot readily 
lie separated. When the stems have attained a certain age, 
they flower and die after ripening their seeds. I do not main- 
tain that they always flower at a certain age ; this probably 
varies according to circumstances, but this bamboo always 
flowers over large areas. I have collected flowering specimens 
in Jaunsar, on tne hills between the Tons and Jumna liivers, at 
9,000 feet, in May, 1881, but I have observed the species in 
flower on several occasions in other places. I am unable to say 
whether in this species the rhizomes die with the seed-hearing 
stems. On this as on many other points further observations 
will he most welcome. 

Of Arundinaria falcata Munro says, that the stems are annual. 
Royle (111. Himal. p. 28) says, that the annual stems of the hill- 
bamboo are yearly beaten down by the fall of snow, which pro- 
tects its perennial roots from excessive frost. In this passage 
Hoyle sneaks of a bamboo which grows from 7,500 to 10,000 
feet, ana whioh mast be A. tpathtflcra , the stems of which, as 
far as 1 know, are perennial. Arundinaria falcata I have col- 
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looted in flower and in seed on many occasions ; at Chakrata 
(6,000 feet) in April, 1881, in the Valley of the Manglad, a 
tributary of the Sutlej River (6,000 feet) in May, 1881, in 
Jaunsar in September, 1878, and in Kulu in October, 1876. I 
readily believe that in the North-Western Himalaya the stems 
are annual and flower annually, but 1 have no observations 
upon the subject. 

I now procood to give a brief account of the characters by 
which these two species can be best distinguished. Arundina- 
ria Jalcata , Noes : stems 6 feet high ; internodes 6-12 inches 
long, ^ inch diam. ; nodes much thickened. Sheaths on 
young shoots thinly membraneous, glabrous, with apex 4-12 
inchos long, gradually narrowed into a subulate point. Leaves 
3-4 inches long, J inch broad, glabrous above, with scattered 
long soft hairs beneath ; midrib prominent ; of the numerous 
longitudinal nerves 3-5 pair more distinct than the others 
transverse veins. Apex of sheath without ciliae ; ligule SRiall, 
obtuse. Flower-bearing stems leafless ; numerous slender 
branches in compact half-whorls. Spikelets inch long, 
with 1-2 fertile and ono terminal sterile flower. Flowering 
glume glabrous, 7-9-nerved. Palea as long as flowering glume, 
two-keeled, with longitudinal nerves outside the keels ; three 
small fimbriate scules : style 2-fid to the base. 

Arundinaria spathiftora , Trinius. — Steins to 30 feet high ; 
internodes 6-15 inches long, inch diam. ; nodes not much 
thickened. Sheaths on young shoots (spathes) glabrous, co- 
riaceous, narrowed abruptly into a distinct linear caducous apex; 
Bheaths without apex 6-8 inches long. Leaves 3-5 inches long, 
broad, glabrous, with throe pairs of prominent longitudinal 
nerves on either side of midrib ; conspicuous transverse veins 
dividing the area of the leaf into squares ; leaf narrowed into a 
short petiole, which is articulate with sheath. Leaf-bearing 
sheath 2-3 inches long, coriaceous, with prominent longitudinal 
nerves, fimbriate with long ciliae at apex, persistent after the 
leaves fall, forming an acute angle with the branch. Flower- 
ing stems generally with a few leaves ; flowers in long panicles, 
with elongated drooping branches. Racemes of 2-3 spikelets in 
the axils of largo clasping multinerved leafless sheaths, which 
are fimbriate at the apex liko the leaf-bearing sheaths. Spike- 
lets lax, 1-2 inchos long, of 6-8 flowers. Flowering glume 
hairy outside ; palea much shorter than flowering glume, with 
1-2 longitudinal nerves between the keels ; 2-3 falcate scales ; 
styles 3-fid to base, long-plumose. 

The bamboo described by Major Madden as Arundinaria 
falcata (Ringal), page 614 of Journal Asiat. Society of Bengal, 
June 1849, is doubtless A . tpathiflvra, also that mentioned by 
Dr. Cleghorn as Arundinaria falcata and utUis from several 
places in the North-West Himalaya, in his Report npon the 
Forests of the Punjab, 1884. Munro in his Monograph on Bam- 
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boos (1868), quotes Royle and Cleghorn under A. falcata . Dr. 
Stewart, in his Punjab Plants, 1869, identifies the Ringal of 
commerce with Arundinaria falcata , Nees ; and, as already men- 
tioned, I did not on page 562 of my Forest Flora (1879) give a 
completely correct account of these two interesting Bamboos. 

Bonn, 18th July , 1885. 

Baron Von Muller, in forwarding the above paper of Dr. 
Brandis to the Hon. Secretary of the Royal Society of New South 
Wales, refers to the same in the following words : — “ These two 
species of bamboo had been so often found mixed up in works 
on Botany, that I deemed it advisable to refer the matter direct- 
ly to the best authority extant, in order to obtain satisfactory 
information. 1, myself, have first introduced into Australia 

S r living bamboo species, and probably was the first who 
iraged their propagation from seed in many parts of the 
. As they are sucn beautiful and graceful plants, of which 
tWe are about 200 species, the publication of Dr. Brandis’ 
important notes on two of the kinds of Arundinarias may appear 
advisable, so as to direct more attention towards them, especially 
since Arundwaria Rpathi flora is still dragging itself through 
many botanical works under the name of Aruvdinaria falcata , 


AU REVOJR. 

After ten years’ service in India I find myself definitely trans- 
ferred to the othor side of the Indian Ocean ; and I take the 
opportunity afforded by the “ Indian Forester ” to bid adieu to 
brother Foresters in India. Many friends I hope to see again 
either here or at home. There is the hope that as the forest 
and game is conserved and restored on these beautiful moun- 
tains, the Cape will again see an influx of English sportsmen 
and Anglo-Indians in search of health. If there were direct 
steam communication from India to England, vid the Cape, 
many would choose that route for the sake of the longer voyage 
and the avoidance of the Red Sea. Political complications may 
close the overland route. Then again people run backwards and 
forwards from the Cape very much more than from the other 
great Southern Colonies, it being only about one-half the length 
of the voyage to the Australasian Colonies. The rules of the 
Cape Civil Service arc very similar to those of the English Civil 
Service — 6 weeks leave per year accumulating to six months, 
and longer leave for sickness or private affairs. 

Undoubtedly, however, the strongest tie to the old service and 
early friends is the “ Indian Forester.” This arrives regularly 
month by month, and keeps one within touch of the Indian 
forest world. I am in a greatful mood, and should like to re- 
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cord my sense of the value of the u Indian Forester.” Recently 
I had to give a lecture, at somewhat short notice, and with 
shorter leisure for preparation. I had little but the u Indian 
Forester ” to refer to, but there was a treasury of facts and 
figures. 

It is perhaps we distant members of the “ ancient order ” 
that can best appreciate the usefulness of such a publication, and 
from whatever side support may oome, that it may be sufficient 
for a steady growth is the earnest wish of an old supporter and 
now distant contributor. 

D. E. H. 


ACER SIKKIMENSE. 

I noticed some time ago, in Senchal, Darjeeling, two maple 
trees, which seemed to mo the Acer sikkimense, in flower. Qi 
a reference, as usual, being made to Mr. Gamble’s “ List of 
Trees, Shrubs, Ac.,” for the district, the description, in page 22 
of the book, agreed in points respecting this tree, except the 
inflorescence, which Mr. Gamble has put down as npicate . I, 
on the other hand, observe that the flowers are borne on short 
stalks, and consequently the inflorescence is a pedieillute (and not 
spicate) raceme. In order to avoid mistakes, 1 have collected a 
few specimens 0 f the leaves and flowers, and intend to forward 
to you for the determination of the species, as soon as these aro 
dried. In the mean time, I shall be very thankful, if Mr. 
Gamble kindly informs me, through the medium of the “ In- 
dian Forester,” that the above description given by me cor- 
responds with any other species of maple. 

An ex-Student. 


A CORRECTION. 


In the Article on Continued Growth of Pine Leaves , which ap- 
peared in the February Number of the “ Indian Forester,” two 
misprints on page 58 should be corrected : — 

Tne name of the Chemist, who made experiments regarding 
the leaves of Prunus Laurocerasus is Corenwinder . And near 
the bottom of the page the sentence should run thus Leaves 
just formed have thin walled cells. 

Bonn : \ D. Brandis. 

March , 1886. ) 


LIGHT GRAZING IN BERAR. 

We have, during the last few months, published a series of 
articles on the above subject, which was brought prominently 
before Forest officers by a Resolution of the Government of 
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India, circulating Mr. Drysdale’s report and reoommendationB. 
In our Number for March 1886, “E. G. C.” blames the Govern- 
ment of India for having accepted the success of the experiment 
made in Berar after only one year’s trial, and for having circu- 
lated the information in an official form. 

We have all along been of the same opinion, and we antici- 
pated that the effects of the circular would be misleading and 
probably mischievous. Under these circumstances it would be 
natural to lay the blame on the Inspector General of Forests, 
who is the adviser of the Government of India on forest 
matters. 

Before condemning that officer, we desire to draw the attention 
of our readers to the fact that, until a short time ago, the In- 
spector General of Forests stood quite alone, and that, during 
his prolonged tours of inspection in remote forests, the Govern- 
ment of India was often left without professional advise. Im- 
portant cases were sent to him in camp, but a good portion of 
the business, which appeared to be of the nature of routine 
work, was disposed of without his knowledge. We are inform- 
ed that the issue of the circular in question came under the 
latter category, and that the Inspector General of Forests was, 
in the present instance, not aware of the issue of the circular, 
until he saw it in print. 

Our readers are aware that the defect in the organization has 
now been rectified by the permanent appointment of an Assist- 
ant Inspector General of Forests, whoso most important duty 
is to attend to the forest business of the Government of India 
during the Inspector General’s absenoe on tour, and to see that 
no cases are disposed of as matters of routine, which require 
professional consideration. 


FOREST ORGANIZATION FOR BEGINNERS. 

I have to thank 1 C ’ for a very necessary correction of an 
error at page 53 of my paper on Organization. 

He also refers to tne expression coefficient , and seems to con- 
sider reducing-factor a preferable term. I chose the former be- 
cause it is a good English term, and much less clumsy than the 
latter, which is an awkward translation of the German word. 

The Writer or the Paper on Forest Organization. 


JJ. Reviews. 


MINUTES OF EVIDENCE GIVEN BEFORE THE SE- 
LECT COMMITTEE OF THE HOUSE OF COM- 
MONS ON FORESTRY. 

Our readers have already seen in our pages a short account of 
the proceedings of this Committee which separated in July lasfe 
without concluding its investigations, but recommended thaf^S 
Committee should be appointed to continue them during the 
present parliamentary session. 

The ooject of the Committee was to report whether by the 
establishment of a Forest School or otherwise, the woodlands 
of the United Kingdom could he rendered more remunerative. 

Mr. W. G. Pedder, head of the Revenue Department of the 
India Office, was the first witness, and gave evidence about the 

f rcat rise in the forest revenues of India since the Forest 
department had been established ; he considered that the im- 
provement of the forests could not in any way be measured 
by the revenue, and that the financial results of the work of the 
Department in India have hardly yet become apparent, most 
of the improvement at present going to the capital value of the 
forests. 

Mr. Pedder handed in Monsieur Boppe’s report on the forests 
of Great Britain as a training ground for forest students to the 
Committee, and gave a sketch of the new system of forest in- 
struction started at Cooper’s Hill, which we give in his own 
words : — 

41 Young officers, to the number of from five to seven or eight a 
year, are to be selected, subject to a physical test by a competitive 
examination held by the Civil Service Commissioners. Perhaps I 
had better put in the rules for that examination, as they would 
show the subjects in which the men are examined. The young 
officers selected in this examination are to be sent for two years to 
go through a course at the Boyal Indian Engineering College at 
Cooper's Hill, and there they will receive instruction in the follow* 
ing subjects : — Mathematics, applied mathematics, geometrical draw- 
ing, free-hand drawing, surveying, descriptive engineering, inorganic 
chemistry, geology, French, physics (laboratory work), going through 
the same lectures and the same course of study as the engineering 
students. Besides that, it is arranged that they shall receive special 
instruction in forest subjects, in botany and in forestry ; the two 
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principal branches of which are sylviculture and what the French 
call amdnagement, the working plant of foretta. It it alto under 
consideration what instruction they shall receive in certain colla- 
teral subjects ; that is to say, in biology y specially with regard to the 
insect life which haunts forests, organic chemistry, political econo- 
my, and forest law and jurisprudence, but the arrangements for that 
instruction have not vet been completed. The forestry will be 
taught at Cooper’s Hill, as much as possible, with the aia of prac- 
tical instruction derived from the neighbouring woodlands, suoh os 
Windsor forest ; and at the end of their first year’s course, in the 
summer, the students are to take a six weeks’ course of practical 
instruction in the French forests in connection with the school at 
Nancy, and another tour at the end of their seoond year’s course 
before proceeding to India.” 

He then stated that though Cooper’s Hill was open to others 
besides men intended for the Indian Forest Service, yet that the 
V^pense of the course, £180 a year, which includes everything 
except pocket money, would preclude the training there of in- 
ferior Forest officers. He then referred to the Dehra Diin 
Forest School as a training place for the lower grades of Forest 
officials in India, and handed in the last report of the School, and 
considered the establishment of a similar school in Great Britain 
as advisable. He then gave some very interesting examples 
of the destruction of forests in India from the spread of culti- 
vation, &c. 

“ Thus the great demand arising in large cities, such as Bombay 
and Calcutta, on their being brought into easy communication with 
the forests by railways and harbours, in which there is an immense 
demand for timber, especially for firewood. The result has been very 
extraordinary. Some 16 or 20 years ago, when the Government for- 
ests of the Konkan, upon the west coast of India, were first brought 
under conservation, they were being rapidly destroyed, and it was 
necessary to stop the great drain of wood ; the wood merchants 
thereupon, finding that wbb the case, found another source of supply 
in the small Native State of Jinjira, the Hubshis country, which is an 
Independent State. Jinjira is a small State about 40 miles long, 
and from 16 to 100 miles wide, which, except the rice land, was en- 
tirely covered with forests at that time. When I went there about 
seven years afterwards, as Political Agent, 1 found that three-fourths 
of the forest had been entirely destroyed, and that the remainder of 
it was just possible to save. 

"Was that forest destroyed within your recollection P — It was 
destroyed within my recollection, within seven years, entirely by 
the demands of the City of Bombay. All the hills had been entirely 
oovered with a thick primeval wood which had never been cut at 
all.” 

Mr. Pedder fixed the area available for State foreste in India 
at about 40,000 square miles, or about one-tenth of the soil of 
British India, and discussed at some length the yield and ex- 
penditure of forests in India, and the results of protection from 
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grazing and forest fires. The question as to the employment 
afforded to labour by the forests was also discussed. 

As regards the indirect effects of forests on climate and soil 
we quote an instance as follows : — 

“ Do you know of any other material effects which have been 
produoed by denudation on the one hand of your forests of India, 
and by the restoration of them in the last 89 years in the other ?— 
There is a district called Ratnagiri, south of Bombay ; it is a rice 
district which lies between the sea and the Western Ghats — which 
used to be considered to be the most productive of the rice lands of 
the West of India at that time— 1 am speaking of 50 years ago— 
and 1 know from the reports which I have read of the officers who 
were employed to make the original trigonometrical survey, that that 
country was covered by dense forests. The diarieB of those officers 
show that in some cases they had to cut a base line at the rate of 
luilf-a-mile a day for miles through dense forest — whereas now the 
same district has been almost entirely denuded up to the crestssTf* 
the hills ; the hills are now almost a bare sheet of rock ; and people 
have complained and complained bitterly of the decreasing yield of 
the rice land below, which has been attributed, and I believe truly, 
to the destruction of the forests, which operates of course to pre- 
vent the water from being Btored upon the hill sides ; it runs away 
in violent floods instead of flowing gently over the country.” 

Colonel James Michael, C.S.I., was next called in, and gave 
account of the commencement of Forest Conservancy in India 
in 1846, under Dr. Gibson, owing to the want of timber for 
the Bombay Dockyard. This was followod in 1848 by his own 
appointment to work out timber for the Madras Government, 
but he had to leave the Forest Department after seven years’ 
work in the forests, his health having suffered greatly from 
jungle fever. 

Of the nature of Colonel Michael’s work we may judge from 
the following extracts from his evidence : — 

“ In 1854 the Court of Directors wrote out to the Governor-Ge- 
neral of India in Council : — ‘ The financial result of Lieutenant 
Michael's superintendence of the Annamallay teak forest since the 
Madras Government have taken the working of them into their own 
hands, appears to be very favourable. The saving at the end of the 
year 1852/ that was four years after the commencement of the 
work, 1 contrasting the entire expense with the amount which would 
have been paid to merchants for an equal quantity of timber, being 
estimated at about Be. 72,245. This reflects much credit on Lieute- 
nant Michael, and having considered the statement of that officer 
with regard to his expenses for travelling, &c., we concur in the 
propriety of raising his salary.* That was the first result, as far 
as I was concerned. 

“ Could you aay what sise was the first forest you got in charge 
in rouud numbers ? — It wss about 50 miles long by 80 miles across, 

1 should think. Then we leased one equally large ; on the borders 
of Travancore and Cochin, and directly we took them in charge Tra- 
vancore and Cochin put their woods under protection. 
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« You first dealt with the timber that you found growing, aud ap- 
plied conservancy and proper regulation to it P— Yes, and felled the 
right timber ; the trees that were thoroughly ripe we felled, and 
sent down to the coast for the Bombay Dockyard, where they were 
then building ships for the Boyal Navy. 

“ Then you found it necessary to commence planting other trees, 
did you not P— No, we never planted upon the Annamallays, but 
Mr. Conolly, the Collector of the adjoining distriot of Malabar, 
began the magnificent Nilambar plantations, which are very well 
managed. 

“ I know when I commenced work at the Annamallays., and was 
cutting timber for the dockyard, I used to have a camp of as many 
as perhaps 2,000 people for myself alone, and I was working upon 
a Bmall scale. There are people who fell and who clear away the 
bushwood from the stacks, the people who cart, the elephant people, 
who drag the timber, aud all that ; so that a forest camp is a very 
large camp indeed.” 

That Colonel Michael’s acquaintance with Indian forests is 
somewhat limited we may at once perceive from the follow- 
ing : — 

“ Is bark of oak very valuable in India P — The oak does not grow 
in India except, I believe, scrub oak in the Himalayas.” 

Dr. Hugh Cleghorn, M.D., F.R.S.E., was next examined, and 
explained that for the last 16 years he has had to do with the 
examinations of candidates lor the Indian Forest Service, and 
also for the Highland Society in Edinburgh for subordinate 
grades. Dr. Cleghorn read a paragr aph from an address deli- 
vered in Edinburgh by the late Mr. W. P. Adam, President 
of the Scottish Arboricultural Society, and Governor of Madras, 
in favour of scientific education in forestry for Foresters in 
Great Britain. 

He stated that endeavours were being made to found a For- 
estry School in Edinburgh, but that only £900 out of £10,000 
wanted were as yet available. 

As regards the requirements of Colonies we quote as follows 
from Dr. Cleghorn’s evidence 

" The Colonies are borrowing some of our best forest officers ; we 
have sent five of our best forest officers to the Colonies, that is to 
say, Indian trained officers, and the Colonies are all taking up the 
subject, more or less, and it is of very great importance that they 
should do so. There is one going now to Jamaica and British 
Guisna. 

“ Are they permanent appointments ? — No, they are only for twd 
years *, they are only sent on loan, as it were. 

14 You could not spare them tor permanent employment P— No. 

** * 0|i have no excess on your own staff, so that you could spare 
officers for other Colonies ?— No, they are lent as a special favour. 

44 With regard to Canada, are you aware that the great supplies 
that we draw from in Canada are being very seriously diminish- 

2 r 
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©4 P — I have not myself seen it, but there can be do doubt of the 
fact from what we read. 

44 Perhaps you saw the report recently procured through the kind- 
ness of the Marquis of Lansdowne, wherein it is shown that the 
province of Prince Edward’s Island, which was once very richly 
wooded, is now totally denuded of timber ; the Lieutenant Governor 
reports that there is no longer any timber to export there, that it 
has all gone down under the clearances by lumbermen, and the ge- 
neral traffic in timber? — I believe that is so.” 

Dr. Cleghorn considered that a much larger area than is at 
present under woodland in Great Britain might be profitably 
planted up, and said that with a steadily increasing demand for 
timber the area of woodlands in England, Wales and Ireland 
is steadily diminishing, whilst in Scotland some extension of the 
wooded area has been mude during the last 30 years. 

Regarding the employment of labour duo to forestry, we read 
as follows : — 

41 1 only want to bring out whether forestry operations do not in- 
volve a very considerable amount of employment iu labour of all 
kinds P — Certainly. 

14 For instance, we know thac in France the system of forest guards 
is so extensive that during the Franco-German War the forest 
guards supplied between 7,000 and 10,000 volunteers to the Army 
df Defence ot the country ? — I do not know the number.” 

Considering the great numbers of Forest Guards in India, 
and the fact that generally they have liltlo to do during the 
monsoon months, it is possible they could also he utilized in 
the defence of the country. Thus in the North-Western Pro- 
vinces and Oudh there must he upwards of 600 Foresters and 
Forest Guards, quite enough to form a regiment, provided proper 
men were recruited. 

Regarding the present educational status of Foresters in 
Sootland, Dr. Cleghorn gave some valuable evidence, which we 
reproduce. 

“In your visits to those large forests in Scotland, would you 
describe what opinion you formed regarding the management of the 
works? — 1 think there are some very good men, shrewd, practical, 
intelligent men. They have not had the training such as our men 
receive on the Continent. They have not been taught inorganic 
chemistry or vegetable physiology ; but for practical work, that is 
to say, converting timber and forming plantations, they are very 
good men* We have had three or four of them in India for doing 
certain work, such as planting, and they did it very well. For 
example, Mr. Maclvor, of the Cinchona plantations, and Mr. Fer- 
guson, of the Teak plantations, did their work very well, though 
they had not had a school to go to. 

“They had praotical and not theoretical knowledge P— Yes. 

44 Would you oonsider that the result of their planting operations 
was successful as a whole P — Some of them were very suooeasful. 
(Mr. MacCorquodale of Scone is a very good planter). 
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11 Do jou think those woods would have been better if they had 
been planted by a highly trained man skilled in inorganic chemis- 
try P — In France and Germany they do not plant much, they truBt 
to self-sowing. 

“ But in Scotland P— I think that more produce might have*been 
turned out in many places. There are many things which have not 
been utilised as they might have been, but there are some exceed- 
ingly shrewd and valuable men concerned in the work, as you pro- 
bably know, in Aberdeenshire. 

“Then you think that, on the whole, those forests might have been 
better if they had been planted by meu having more theoretical 
knowledge? — Yes; but they are exceedingly good planters. 

“If they had had a little more theoretical knowledge, they could 
have turned their practical sagacity to better account ? — f think 
so, for many of them do wish they had had that. They have read 
what books they have been able to get in their cottages, but having 
had no school to go to, lacked opportunity of improvement. 

\“Do you think that the school of forestry might be made self- 
supporting p — J think that would be a difficult question to deter- 
mine ; it iB difficult to predicate what the number of students would 
be who would attend the school. The cIbbb of agriculture in Edin- 
burgh varies from 20 to 40, and we should have reason to hope for 
at least an equal number. 

“ What class of people attend the arboricultural classes in Edin- 
burgh?— Those who are looking forward to being estate agents, 
factors, nurserymen, and such like. 

“ Is not there a great difficulty in Scotland, that many of them 
cannot afford to pay the price for the forestry course P — That is a 
question which I would not answer without more consideration. 

“ Supposing I pay my forester £50 or £60 a year, he is not in a 
position to go through a very expensive course of education? — No; 
but he might have had 18 months or two years’ training with great 
advantage; he need not have been there all the year, he might have 
been there half a year for two years. To obtain those certificates 
of forestry, which are granted by the Highland Society, we find 
that two seasons are generally sufficient. That is the beginning of 
what I would like to see.” 

Dr. Cloghorn’s evidence concluded with some interesting 
statements about, game, grazing, and the relative merits of borne 
grown and foreign timber. 

Colonel Pearson was then called in, and stated that for the 
past 11 years be had represented the Indian Government at 
the Nancy Forest School, and he gave evidence regarding the 
present bad system of forestry in Great Britain, ana the 
reasons for establishing the Cooper’s Hill School and another 
scqooI for National Forestry. -We quote as follows from Col- 
onel Pearson 6 evidence : — 

^ ou a 6T ee Boppe in thinking that in the New 

©rest a large area is going to wreck and ruin, and will ultimately 
f? w “teP— Undoubtedly it is degrading, as we call it in France’; 
J can see that from the invasion of the heather, which is creeping 
on in every direction in (be New Forest. 
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u I believe you have been several times applied to on behalf of the 
English Colonies to recommend officials to them to take the manage- 
ment of forests P — Tes. 

44 Have you been able to supply them with competent officials P— 
Tes ; 1 could have recommended very clever officers, but they could 
not be spared at the time. I was able, however, to find some 
French officers to do what was required. 

“ Tou were unable to find any qualified Englishmen, therefore you 
were obliged to recommend French officials for the purpose ?— 
Quite so. 

41 With regard to the French School, I believe you are of opinion 
that the French School is a very admirable one, but that there are 
several reasons why it is not altogether adapted for English stu- 
dents. For instance, the loss of time involved in the use of a 
foreign language, the difference of the technical terms in England 
and France, and then, again, the political difficulties which some- 
times arise, which have in one case at any rate produced very serious 
inconvenience, and also that it is undesirable to create an exclusive 
service for India with our own forest officials, and lastly, that it is 
undesirable to send the Indian pupils abroad, because that renders 
it more difficult to establish a forest school in this country ; I think 
you have indicated elsewhere that those, to your mind, were objec- 
tions to sending pupils to Nancy P — I think those are the principal 
reasons. I think at the same time that the school iB an admirable 
one and has done great service. 

11 Tou are of opinion that we are much indebted to the French 
school P— I am fully of opinion that we are under a deep debt of 
gratitude to the French Forest Service, and to the French Forest 
School generally, for having instructed a very able body of men who 
are now carrying on good work in India. 

“With regard to the proposed arrangement at Cooper’s Hill, do 
you consider that would meet the requirements of English landed 
proprietors in the way of supplying them with trained foreBt offi- 
cials? — No, I do not think it would be suited to the requirements 
of the oountry; it would answer very well for the Indian Govern- 
ment, but the education at Cooper’s Hill is much too expensive 
even for the requirements of a land agent’s education. 

44 Supposing the case of a man who has the management of 600 
or 1,000 acres of land ; it would hardly pay to give him a large 
salary, but, still he would benefit by 18 months’ or two years’ train- 
ing in the Forest School P— Even if he got three or four months in 
two years mixed up with the rest of his educution, it would be very 
valuable to him. 

“ He would be worth £30 or £40 a year more than he would 
otherwise P — Tes, obviously. 

14 You want men for the Forest Service of a superior olass of gener- 
al education, do you not, for the superior officers P — No ; speaking 
of the English forests, I do not think they are any of them of 
sufficient extent to allow for the salaries of highly paid men, and 
therefore you could not have them alone. But my view is that 
means should be put at the disposal of people who will become land 
agents to obtain a knowledge or forestry ; then they would be able 
to ooutrol their wood bailiffs ; and I would at the same time give 
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the wood bailiffs And managers a better education, ao aa to enable 
them to carry on their operations in a more intelligent manner than 
they do. But 1 do not think you could have a class of forestera in 
the aame way as they do in Germany, where there are very large 
tracts to be managed, and where men make a profession of it en- 
tirely ; 1 do not think you would get a very highly trained man to 
make a profession of forestry in England. 

“ Why is there no efficient system of instruction in forestry ? 
Have you sufficient knowledge of 'the existing woods in England or 
Bcotland to say whether it would not be possible to carry out a 
course of practical instruction in some of these forests without hav- 
ing recourse to the Frenoh Schools, against which exists the difficulty 
you have already mentioned, of the want of knowledge of the lan- 
guage ?— The only difficulty is that the English and Scotch forests 
are so young. 1 do not kuow myself one mature forest at the 
present time in England or Scotland. There is no doubt that a great 
part of the instruction might be carried out in the English and 
Scotch forests ; but besides the growth of trees, there is one very 
important part of the instruction, namely, the removal of the crop ; 
which you cannot do at home, because the forests are not matured ; 
you cannot get that without going abroad for a certain time. You 
would not have to take much of a tour, hut if you want to teach 
young men what concerns the removal of the timber, that cannot be 
done in this country, because it is not ripe. 

“ Are there not in a great many of the Scotch forests, young for- 
esters very well practically instructed in the management of timber 
for commercial purposes ? — If you were to say practically very well 
instructed, I should say not ; but there are many of them exceedingly 
intelligent men who, by rule of thumb and by the experience which 
has been handed down to them, have learned the system of planting 
and growing trees exceedingly well. And that I think was also the 
impression of the French Foresters who came over with me, that 
in those respects they had nothing very much to teach them, and 
certainly it was of myself. But there are points on which know- 
ledge is required. In one forest, in which a great number of trees 
were blown down (we saw a great number on the ground), we were 
certainly of opinion that the damage might have been saved by a 
fringe of birch, which would have grown perfectly well above the 
8cotch fir. They ought to have been planted to keep the wind out 
of the ravines, but instead of that they planted Scotch fir right up 
the top of the ravines, the wind got amongst them and knocked 
them down like a field of corn. 

11 Like spillikins, as a Scotch proprietor described it to me ? — Yes, 
we certainly thought that a fringe of birch would have grown per- 
fectly well on the top of the hill, and if it had been planted above 
the Scotch fir, it would have kept the wind out of the fir, so that a 
little scientific training would have saved a great deal of loss. 

“ Does not the system of planting wind breaks, as they are called 
in America, where they run sometimes 100 miles or more, require a 
considerable knowledge, and something more than the mere growing 
trees ? — I can apeak of a forest of larch, which is very near the 
place where I live, in Badnorshire *, a magnificent forest, which has 
aiioeeedcd in every way. Seeing that was so successful, the late 
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owner planted tbe opposite side of the hill with larch too, and that 
haa been an entire failure. I took one of the French Professors over 
with me last year, and we at once came to the conclusion that tbe 
first forest was planted on a proper aspect, that iB, suitable to the 
growth of the larch, whereas the other was not, becanse one wsb 
dying away though it was not attacked by disease, while the other 
was doing perfectly well. 

“ Is it not tbe fact that the sources of the supply of timber to this 
country are gradually aud sensibly diminishing more and more as 
years go on 7 — There can be no doubt of that ; 1 saw Dr. Hough, 
who was employed by the American Government, and had a good 
deal of talk with him on the subject, and he told me that it waB only 
a question of a few years comparatively now, unless steps were taken 
in America, when the sources of supply would he so very much 
diminished that practically we should not get the same timber as we 
do now ; aud in Cuuada also it is the case.” 

Colonel Pearson draws a very interesting comparison hetweep 
the (lerraan and French systems of Forestry as follows : — 

“ I want to ask you a question about matured forests ; do not 
some authorities hold that it is better to get frequent crops off your 
land ?— The German theory which is now being taught, especially 
at the Saxon School at Tharandt, iB that the most profitable time 
to cut a tree down is when it iB two-thirds grown. Formerly ma- 
tured timber was much mure wanted than it is now ; iron and steel 
now supply the wants for which large timber was formerly wanted. 
And when a forest is about two-thirdB grown there ib the greatest 
volume of timber on the ground, there is no doubt about that; 
because, supposing you have 1,000 trees growing upon a certain 
space of ground, when they are 20 years old, some of them, the 
weaker ones, begin to disappear, and at 40 years you will only have 
on that space 500, and at 60 years more will disappear, until at 
last you will have only 50 or 60 mature trees. There is a certain 
moment when the trees in proportion to their size stand thick- 
est, and that is when they are two-thirds grown ; therefore, it is 
more profitable to cut tbe crop down then and to replant it, because 
you have to count compound interest on the value of tbe crop as it 
stands upon tbe ground from the moment ot its removal up to the 
time when it would have arrived at maturity ; that will repay, and 
more thun repay, tne cost of replanting the ground. 

‘ 4 Two crops of trees, when 40 years old, are better than one crop 
of trees of 80 years old ?— Yes ; or what 1 would say is, that two 
trees 70 years old are better than one tree of 120 years old. 

44 Do you agree with that theory P — I should say generally so. 
French foresters were very much agaiast it when it was started, 
but Monsieur Broillard, one of the most able amongst them and 
Conservator of Dijon, haa very much come round to that theory. In 
his last book on 44 Forest Management, and the Proper Mode of 
Felling Forests," he practical) v acknowledges tbe truth of the theory, 
therefore 1 suspect it may be accepted ; it is a German theory, 
but undoubtedly in his laat work he comes round to that opinion. 

44 1 understood you to say that there waB what you called degra- 
dation going on in the New Forest specially ? — In talking about the 
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New Forest I wm speaking of tbe forest as it ia properly so called, 
that is to say, the open country, that is the denaded portion of the 
New Forest, and not the portion that is covered with trees ; it has 
been degraded in quality, and getting worse and worse every year, 
because there are no trees on it, and you see the heather extend- 
ing there in every direction ; that is always a sign of poverty of 
the soil ; it has been grazed, and grazed, and grazed ; in fact, to 
that extent that the heather is now taking possession of the soil ; 
but the New Forest is under certuin conditions. The last arrange- 
ment made with the commoners there was that 14,000 acres out of 
68,000 acres should be planted. Although the forest officers are 
quite prepared to extend that area they cannot do it ; they have no 
power whatever to replant, except upon throwing open other portions 
of the forest ; they can do that if they think that any portions of 
the forest are not getting on well, but they cannot increase the area 
beyond 14,000 acres ; so that the forest officers are absolutely help- 
less upon that point.” 

Regarding the New Forest and the Dean Forosts we read os 
follows : — 

“ Would the New Forest do for the experimental stations you 
referred to as being desirable ? — There is quite enough forest in the 
New Forest and in the Forest of Dean to illustrate the teaching of 
school, because you want bad forests as well as good forests for pur- 
poses of instruction. For instance, Compi^gne has been partly ex- 
ceedingly badly treated, whilst at the same time it contains some of 
the finest woods in France. There was one spot to which they used 
to take us to see the effect of planting oak alone, and oak with fir, 
and oak with beech as a practical illustration. Here may be seen 
one of the finest forest compartments in France, planted with oak 
and beech, while close beside it, in the time of Louis XVI., juBt 
before the Revolution, they planted a very large extent of pure 
oak plantation, just upon the same principle as the New Forest and 
the Forest of Dean were planted in England. These last are now 
fast disappearing from the ground, though only a hundred years old, 
whereas cIobo by their side there are some of the most magnificent 
oak trees which ever were seen growing mixed with the beech. 
They used to take us there to see that bb being a practical illustra- 
tion that ground that would produce oak in a certain proportion 
under the most favorable conditions, was totally unable to produce 
oak if it was planted pure.” 

As a summary of Colonel Pearson’s views regarding the 
scope of a National Forest School we give the following 

“ In answer to tbe honourable Member (Colonel King-Harman)* 
you said that the School might be applied to two or three classes of 
pupils, some of them gentlemen’s sons and farmer’s sons, with a 
view to their combining a knowledge of forestrv with land agency, 
and then there would be labourers who would do the felling and 
the planting and tbe labouring work of the school ? — I would 
hardly include the labourers ; I do not think those would want in- 
struction, they generally do their work very well in most places ; the 
three classes would be first, wood managers or bailiffs, who would 
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get from £60 to £70 a year, then there would be the land agent 
who directs them, and who it is moat desirable should have a little 
knowledge, as he would be able to direct and advise what planting 
should be done, and what timber should be felled and all that branch 
of work, which is often very much mismanaged. Then, finally, as 
Dr. Lyons and others seemed to wish, I would carry on the instruc- 
tion so that you could have a higher class of men who oould either 
act as agents in the Colonies or as advisers at home." 

Mr. W. T. Thiselton Dyer, O.M.G., F.R.S., the now Director 
of the Kew Gardens, next cave some very important evidence 
ohiefly relating to UoloniaT forest management, and stated that 
the Colonial Government frequently applies to Kew for infor- 
mation and assistance. He also placed tne necessity of scientific 
education for Foresters in a very strong light, giving the fol- 
lowing instance : — 

“ I was turning over only recently a file of the * Gardeners 
Chronicle,' in which some of the superior members of foresters in 
this country occasionally write, and I noticed there was a series of 
articles by Mr. Michie, the Earl of Seatield'B forester ; he gave an 
account of the management of a piece of oak plantation in Sussex 
which he said was not financially successful, and he gave as an ex- 
planation that the trees were not planted sufficiently cloBely, and 
that they had not been plantedpure. 

44 What doeB pure mean ? — TJnmixed. I believe it is the practice 
in planting oak to plant other trees to commence with, and that the 
thinningB of those pay to a considerable extent the expenses of the 
early stage of the plantation. He thought this a bad practice, and 
that the oak ought to have been planted pure ; that is to say, 
nothing but oak, and closer together, so as to get more timber upon 
the ground, he was replied to by Sir Charles Strickland, who has 
some considerable woods of his own, who said that the whole thing 
was a mistake from beginning to end. 1 do not mean to say that 
that reflects in any way upon Mr. Michie’s judgment ; but I ap- 
prehend it shows that the woodland practice in this country is in a 
very unsatisfactory Btate wheu you find two competent authorities 
on the same subject, in a prominent newspaper, diametrically in op- 
position to each other upon the same point." 

Regarding Colonial requirements Mr. Dyer made the follow- 
ing statement : — 

“ To a certain extent we have been able to send out picked men 
to the Colonies from the Royal Gardens, simply under the impres- 
sion that being men of considerable natural ability and some profes- 
sional knowledge they would, after some fashion, pick up a practical 
knowledge of such forestry as was required, and he able to do the 
work that was demanded of them. In the Mauritius, for instance, 
that has been very successful ; we sent out a man from Kew, Mr, 
Horne, who is now Director of Afforestation in the Mauritius, and 
is a very much respected official. When bis work was reviewed 
by a member of the Indian Forest Service,* ibis gentleman, on the 
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whole, was very well satisfied with what Mr. Home had done ; but 
1 think that is rather an exceptional case. Jo the case of Ceylon, 
where there was reason to believe that great mischief had arisen from 
t he destruction of forests, we suggested that an application should 
he made to the Forest Department of India. In the case' of the 
West Indies, which in many aspects are giving a great deal of 
nnxiety to the Government, and where there has been a great waste 
of the forests, we recommended also that an official should be ob- 
tained from the Indian Forest Service by a kind of combination 
snnougst the islands, so that he Bbould make a travelling tour from 
one island to another. 

** Do we understand that, apart from the trained officials of the 
Indian Forest Department, you would find it practically impossible 
to meet the requirements of the Colonies in those respectsP — Yes; 
Colonel Pearson being a great forest authority, has been also con- 
sulted upon the matter, and he had recommended one or two 
Frenchmen, for instance, in Cyprus and the Cape, and so on. 
But practically, as far as the Colonies have required help upon the 
forest matters, we have been dependent upon the Indian Forest 
Department on the one side and the French ForeBt Service on the 
other. On I he whole, we have the greatest reason to express our 
indebtedness to the Indian Forest Department, who have been very 
nelf-sacri Being hi the interest they Imve taken ; but the system is 
obviously a baiLone, because it cannot be expected that n large de- 
partment could deplete itself to undertake a work outside itself, a .d 
of course the inevitable result, it you entirely depended upon the 
Indian Forest Department, would be that they would not send you 
their best men, because they would want them themselves, and you 
would not get the external work done ill a satisfactory way. 

“In those cases where the Indian Forest Department spared men, 
they Bpared them only temporarily ? — They spared them only tem- 
porarily, and that fact Iuib caused great iu convenience. When we 
took Cyprus over, the forests were in a most deplorable state; only 
one-tenth of the island had any forest at all, and that was rapidly 
being destroyed. We first got an Indian Forest officer to report, 
and then he had to go back to India ; then Colonel Pearson got a 
French Forest officer to go out there, who was engaged for two 
years, and then he had to go back ; then we got another from India, 
•nd I have heard that he is on the move. 

“ You were going to mention to the Committee some facts con- 
nected with the Colonies; would you now kindly do soP— I was 
going to explain how the sudden demand for assistance in forest 
matters in the Colonies has arisen. It is very much in this way. 
When a Colouy, for example, in the condition of Honduras, which 
has been very little opened up. is first occupied by planters, a great 
part of the surface is naturally oovered with forest. For a very 
long time that forest can be drawn upon ; in fact, it may be used 
U P» even destroyed, without attracting any great attention : but 
there comes a point, when the denudation of the forest reaches the 
highlands, and especially in tropical countries, when the banks of 
rivers are denuded, that the water supply begins to fail, the rivers 
begin to dry up, the hot winds are let into the lowlands from denud- 
ing the ridges, and a variety of changes in the physical conditions 
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begin to force themselves upon the attention of the residents. Then 
for the first time it dawns upon them that the destruction of the 
forest has either gone too far, or is within measurable reach of doing 
so ; the Colonial Government takes the matter up, and applies to the 
Home Government for assistance in getting the thing investigated. 
When a Colony has reached that condition it is ripe for the consti- 
tution of a Forest Department, because you must maintain some 
forest protection over the sources of rivers. Tou must keep the 
ridges of mountain ranges clothed, or the hot winds will pass over 
them and dry everything up in the valleys below. But it seems to 
me that a good many of our Colonies have now come to that state 
of things that there will probably be a demand for persons who 
understand the management of forests, aB in India and in the Con- 
tinental States, and it is difficult to see how those gentlemen are to 
be trained except at some central place in the mother country or 
in France or Germany. I daresay the Committee would find it 
tedious to hear the details at any very great length with regard to, 
the particular Colonics, but in the Cupe, for example, the amount of 
forest which exists has been reduced to very small limits indeed. 
A French Count, the Comte Vasselot de liegnd, has gone out at 
Colonel Pearson’s suggestion, us Forest officer, and he gives a most 
deplorable account ot the stato of things. To us, one result which 
he mentions is almost incredible. You would think that a countrv 
like the Cape with large supplies of timber would be able to supply 
itself; but the Forest officer stntcs that the Cape imports something 
like £M),000 worth annually of soft pine wood from the north, I 
suppose either from Scandinavia or from America. In Natal there 
is a considerable import of pine wood and so there is into Jamaica, 
and indeed even in India it is suggested that, notwithstanding the 
activity of the Forest Department, pine sleep* rs for railways* have 
been imported from Europe. That shows that the drain upon the 
soft woods of the northern hemisphere is at the present moment 
something prodigious. I apprehend that cannot last, that there 
must be a general decrease in the supply of the soft woods, and I 
think that it is very likely that it would bo to the advantage of a 
country like England which is capable of growing wood, but whereat 
present the marketable value of wood is, 1 am afraid, very small.” 

Mr. Dyer’s views are in favor of utilizing the demand for 
Forest Officers for India as a centre of forest education, which 
might then be utilized for the Colonial service, and then for the 
instruction of land agents, and persons competent to give advice 
on the national woods. 

Mr. Dyer says — 

“ I should like to get all the fish possible into the net ; and, if 
bad such a school, to make it as useful as possible. I think it is 
surprising, considering how large is the interest of the English ra°® 
m forestry, that, exoept in India, we have taken no kind of aotive 
interest in the subject; although we own more forests in the world 


* These pine nlcci'era imported at au extravagant rate tor the si Id Kailway, were 
afterwards purchased for the Bombay, Haroda and Central India line, where they 
rotted in two or thr«*e years. 
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than any other race, we are at pretent, except in the most piece- 
meal fashion, absolutely washing our hands of the whole business." 

Regarding forests in Cyprus and in the Mediterranean region 
generally we have the following interesting notes : — 

14 In what part of the island are those operations of replanting 
being carried out P— Cyprus is oblong in shape ; it has two parallel 
range of hills running about east and west, and there is a very marshy 
plain between them. I believe the remaining forest are principally 
in the southern range, and one cause of the unhealthiness of Cyprus 
is (and it is a very instructive instance of what the reckless des- 
truction of forests may do) that by the cutting away of the woods, 
und the munching off of the young shoots, by the unrestricted feed- 
ing of goats upon the northern hills, every drop of water passes to 
the plain ; the consequence is that this Messaria plain in the middle 
is much more swampy and malarious than it was when the island 
was flourishing in classical, and even in the middle, ages. 

“ lu the Lebanon, which is not very distunt, in the Turkish 
dominions, the late Forester, Dr. Dobbs, has paid u visit, and he 
say a the absolute denudution of the country is going on steadily, 
and in the Mediterranean climate the absolute removal of the woods 
simply means that the country becomes incurably sterile. 

“ I huve even seen it stated, quite recently, that there is every 
reason to suppose that the Western Sahara was once clothed with 
forests. 

44 Do you mean the local ground of the Sahara P— Yes ; that the 
Western Sahara was once covered with forests, the destruction of 
which has produced its present sterile condition ; in all Mediter- 
ranean countries the destruction of the vegetation produces, even- 
tually, that state of thiugs. 

44 It brings the country, in fact to the condition of a cinder P 
Yes ; Cyprus has been described as a burnt-out cinder, whereas we 
know from classical authorities that within the knowledge of a man 
it w T as covered Jrom end to end with luxuriant forests. The West 
Indian islands are steadily proceeding upon the same path, and 
unless something is done with the help of technical assistance to 
check their degradation, they will become, as some of them are al- 
ready, simply impossible places, where nothing can live." 

Regarding the Colonies aguin we read — 

44 The Government of South Australia got their forest officer 
from Canada (that is an instance of the condition to which the 
colonists hnve been reduced) to show them what to do. 

“You have not got a man out in the West Indies from Kew, 
have you ?— There is a gentleman in Trinidad ; the principal man 
in the West Indies, upon the botanical side, ia Mr. Morris, of 
Jamaica ; but what we thought was that some one with a technical 
knowledge of forestry was required.* 

“ These gentlemen only confine their attention to botanical en- 
terprise P— Yes ; Mr Morris has written a very good memorandum 

i showed in his report on the Ceylon Forest* that the sale of 

isna Mien by Government was rspidlv exhausting both the forest and financial 
resources of the island. 
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upon the forest requirements of Jamaica. But the state of things 
that arises is this : they will not believe a botanist. The Surveyor 
General is always anxious to make as much money as he ean out of 
the sale of Crown lands, continuing the course usually followed in 
the Colonies, whereas Mr. Morris wishes to restrain the sale. Tou 
want an external person, perfectly independent and having nothing 
but forest interests at heart, to judge between the local officials." 

We will conclude our notice of Mr. Thiselton Dyer’s very 
interesting evidence with the following 

“ Every one thinks that forestry matters can be managed by the 
light of nature, whereas to get any successful results they require 
a very considerable amount of technical skill.” 

Mr. Julian C. Rogers, Secretary to the Surveyor's Institu- 
tion, was the last witness examined. He stated that he had pre- 
pared a Report on Colonial Timber presented to Parliament in 
1878, which dealt with all the British Dependencies except India, 
and which he handed in. Mr. Rogers gave practical evidence 
as to the number of students likely to attend a School of Fores- 
try. 

We quote as follows from his evidence 

“ Tou have formed some opinions, 1 believe, as to the sources 
whence pupils would be drawn to a Forest School ; do you think it is 
likely there would be a considerable accession of pupils to such a 
school d opened on suitable terms and in some central place in 
Enjihmd ? — I think, perlmps, the best answer to that question iB the 
n umber of hind agency candidates whom we get in connection with 
our corporation examinations. Our examinations are held every 
year under three heads, chiefly land agency, chiefly valuation, and 
chiefly build'ng ; the number of land agenev candidates we get is on 
the average from 15 to 18 a year, and the number is growing consi- 
derably. Examinations have only been instituted under the charter 
during the last five years; the number of candidates is increasing 
almost every year, and I apprehend that in time they will amount to 
a very considerable number. One of the subjects to which we attach 
great importance is the subject of forestry, upon which we have not 
only a written examination, but also a practical examination in the 
field ; it is a subject which we mark very high among our subjects of 
examination, and it is one to which we desire to attach more and 
more importance as our system develops. I think in all probability 
a very large accession of numbers might be calculated upon from 
the land agency class, who are, after all, the class in this country 
the most interested in the question of forestry. 

“ Tou think much public advantage would be likely to accrue from 
ike dissemination of a more accurate and trained knowledge of 
forestry amongst this class of persons you refer to, operating each 
in his own district of country? — I think a large amount of good 
would result. 1 am not of the opinion that there is much ignor- 
ance amongst land agents with regard to forestry; but I am of 
opinion that what knowledge there is requires gathering up and sys- 
tematising, and 1 think that would be done very well by a school 
of forestry. 
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“ Is it consistent with your knowledge that the desire to tee 
forestry more widely extended throughout the country is growing 
\ery considerably amongst this class of persons, and amongst pro- 
prietors and others interested? — 1 think the proprietors are coming 
to see the very great importance of forestry, and I certainly think 
that land agents are turning their attention more and more to the 
ucquinng of a scientific knowledge of the subject of forestry. "We 
have the best possible test, of the state of feeling upon the subject 
in our examinations, and in the papers which are read before the 
Institution upon subjects connected with forestry.*’ 

We sincerely hope that a Forestry Commission will be re- 
appointed during tne present session of Parliament, and that 
the question of a Forest School in England will not be allowed 
to drop. 


PROGRESS REPORT OF THE FOREST SURVEY 
BRANCH FOR 1884-85. 

This Report has Wen written by Mr. W. H. Reynolds, who 
superintended the operations of the survey throughout the year 
in question during the absence of Major Bailey on deputation 
to Europe. 

The survey of the forest areas in Kumaon and Garhwal, 
which was begun in 1876, was completed in the year under re- 
port. This Wing so, it is to bo regretted that a few special 
paragraphs were not devoted to recapitulating the main facts 
concerning this survey, such as the system of survey followed, 
the conditions under which the work was carried out, the rate 
of progress attained, Ac., Ac. It is true that such facts are for 
the most part accessible to those who care to wade through more 
than half a dozen annual reports, but they require to be brought 
together to a focus to be correctly appreciated by any but those 
who were actually engaged in the undertaking. The work turn- 
ed out in Kumaon and Garhwal is of a greatly improved type 
on that executed hy the Forest Survey Branch in the Dehra Dun 
and Siwaliks and in Jaonsar, and even in the first survey the 
later sheets printed are much in advance of those brought out at 
an earlier stage of the same work. 

The survey of the Melghat Taluk and of certain areas in the 
Buldana district of Berar, which was begun in the preceding 
year, was continued. In the Melghat, a portion of the Ellich- 
pur district inhabited by wild aboriginal tribes, such as Gonds 
and Korkus, who are especially under the protection of the 
Forest Department, as the officers of no other department have 
tbe same constant and intimate relations with them, the Forest 
hurvev Branch has also been entrusted with the cadastral sur- 
vey of the country outside the limits of State forests. This 
' vork embraces (1). a survev of the boundaries of village** and of 
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individual holdings in each village, and (2), the preparation .of 
a record of rights and of a topographical map, together with 
reoords of (a) cultivation, ( b ) ciutivable waste, and (c) uncul- 
tivable waste. 

The work just described belongs, it will be observed, to the 
special province of the Imperial Revenue Survey, or of a local 
Settlement Survey, and on this account the Forest Survey 
Branch has had the misfortune to fall foul of the Surveyor 
General. That officer, apparently carried away by a righteous 
indignation at this invasion of his own special functions, and 
displaying throughout his own review a petty spitefulness more 
fitting the inmates of a girls’ boarding school than one of the 
highest officers of Government, has forgotten to accord to Mr. 
Reynolds due credit for the admirable series of maps he is now 
turning out, in which there is at least one trigonometrically fixed 
point per square mile, and in which every watercourse or other 
natural feature in a difficult, mountainous and broken country 
are traversed or chained, and surveyed contour lines at 800 and 
200 feet vertical distance apart are entered, together with 19 in- 
termediate eye-sketched contours between e\ery two consecu- 
tive surveyed contours. The Kumaon and Garhwal Forest Sur- 
vey maps were already superior to anything in the way of forest 
maps in the most advanced European countries, and by the maps 
which the Forest Survey Branch is now bringing out, and a 
specimen of which is attached to the Report, those countries 
have been most hopelessly out-distanced by India. We can find 
nothing there to compare with thoso maps save the costly mili- 
tary maps of frontiers, strong places and the immediately sur- 
rounding country. They are a complete and final refutation 
of the charge repeatedly brought against the Forest Survey 
Maps that they are on too small a scale for the purposes of 
forestry. The details they give are so numerous and so accu- 
rate, that they could, if necessary, be at once enlarged to four 
times their actual scale by photozincography or by any other 
process, without any further topographical details being found 
desirable. We have frequently used maps of hilly country 
prepared for military purposes on the scale of 12 inches = 1 
mile, and we have wandered day after day, and week after 
week, and month after month in much more broken and difficult 
and heavily forest-clad ground without any other guide than 
a pocket magnetic compass and a forest survey map, and we 
have no hesitation in giving the palm of greater detailed accu- 
racy to the latter, as it is now turnod out. 

A good deal of nonsense has been written both in private 
communications and in official documents about the supposed 
defective scale of the Forest Survey Maps. The best proof of 
the adequacy of the scale is the fact that it has been adhered to 
for the past 14 years, that several thousand square miles have 
been mapped on it, and that the only complaint ever made after 
the maps have been in use by competent officers during more 
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than 12 years is, that a smaller scale is sometimes more conve- 
nient for general purposes. It is true that in a few limited 
cases, as when a permanent nursery or camping ground has been 
laid out, or a forest is worked or treated according to the most 
intensive system, larger scale maps may be more useful and even 
sometimes necessary ; but suoh maps need be only in skeleton 
form so far as the topography is concerned, and they may be 
made from any 4 inch scale map constructed on the pattern 
adopted by the Forest Survey. Indeed such maps have been 
drawn by that Survey showing isolated patches of ‘sowings and 
plantation* measuring no more than half an acre, and situated 
in tho wor>t portion of the Himalayas ; and they have answered 
and will answer every imaginable purpose. Uncompromising 
advocates of larger scale maps lose sight of the great inconveni- 
ence of «uch maps in the prosont condition of forest conservancy 
and administration in India. The Dehra Dun and Siwalit 
forests comprise an area of less than 600 square miles, and are 
compactly situated within a tract of country about 50 miles, 
long by 30 broad. They are represented on the scale of 4 
inches = 1 mile in 43 large sheets. Supposing they had been 

{ jrepared on tho scale of 16 inches = 1 mile, they would have 
jeen comprised in nearly 700 sheets! Just imagine a forest 
officer travelling about with 700 maps ! Once a map was mis- 
placed, it might take nearly a whole hour to hunt it up, and in 
an ordinary single morning’s excursion through his forest, the 
unfortunate man might have to open out 15 maps ! Life would 
not bo worth living under the circumstances. 

Besides Berar and Kumaon, tho Forest Survey Branch was 
employed also in tho Punjab in two separate localities — in 
Chamba and in Busahir. In the former place the Native Sur- 
veyors sent worked directly under the local Forest officer, and 
this circumstance gives rise to the question whether such utili- 
sation of the Forest Survey establishment might not be more 
general. Very often petty survey work has to be done, to em- 
ploy the full machinery of the Branch on which would be equi- 
valent to using a 10-ton hammer to crush a fly. Local agency, 
until all our subordinates were trained men from the Dehra Dun 
Forest School, could l>e employed only at the risk of frittering 
away time and throwing away money on work of more or less 
questionable value. 

We are glad to notice that the Forest Survey Branch is at 
lost engaged in preparing maps to represent the distribution of 
forests m India. The work will be a long and difficult one with 
the most meagre information at present forthcoming ; but it has 
been begun none too soon, and it is to be earnestly hoped that 
every forest officer will help to his utmost in this very necessary 
undertaking. 

The squabble over the parentage, value and use of Mr. Rey- 
nolds’ ingenious Traverse Indicator, a specimen of which is 
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bound up with the Report, is amusing, if not edifying, in a Gov- 
ernment publication. With the help of the Indicator the rect- 
angular coordinates of a point are obtained graphically, and the 
carrying about and use of a book of tables is thus avoided. We 
may say that the idea underlying the construction of Mr. Rey- 
nolds’ Traverse Indicator and tne Surveyor General’s Height 
Indicator is by no means a new one, and has long before this 
been utilised m Europe. 

In conclusion, we notice with approval, Mr. Reynolds’ refer- 
ence to the hard lot of the class of European Forest Surveyors. 
They do at least as good and useful work as their fellow survey- 
ors in the Imperial Survey Branch, who are twice as well paid, 
and have fewer discomforts and privations to undergo, and they 
do besides work of an independent character to a greater extent. 
The Russian bugbear has for the present, and we hope for the 
present only, closed the purse-strings of Government for these 
very deserving officers. 


FOREST SETTLEMENTS IN THE PUNJAB. 

Forest administration in the Punjab is phenomenal. In no 
other Province in India have forest questions received so much 
earnest and anxious attention from the higher officials of the 
Government ; yet, probablv, in no other Province is the ele- 
mentary organization of the forests so backward. The best 
machinery the Government could command has been employed 
in the settlement of the forests, yet the histories of these settle- 
ments are, for the most part, records of long and laborious 
struggles barren of results ; of failures and of complications and 
delays over questions of popular rights or of forest management. 
Thus, of the forests mentioned in the last annual report as under 
settlement or recently settled, we find that : — 

The Jhelum rakh* were taken over by the Forest Department 
in 1870, but after their demarcation had been carried on for 
some years it was found that the boundaries, originally laid down 
on paper, were unsuitable for practical purposes, and after a long 
correspondence orders were issued by Government in 1877 for 
their re-demarcation and settlement. This settlement was com- 
pleted in 1883-84 ; but it was then found that the records of 
rights were so over-burdened with needless and confusing details 
that it was necessary to re-cast them. This work is not yet 
completed. 

The forests in the Murree and Kahuta Tahsils of the Rawal- 
pindi Dwtriot were transferred to the Forest Department in 
1865, after the rights and privileges of the villagers in the 
neighbourhood were said to nave been provided for by a grant 
to each village of a tract of forest for its own use. In 1876 it 
\va«, however, reported that these forests were in complete con- 
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fusion and were fast disappearing. A survey was then ordered 
to be made of them, and in 1880 this survey was sufficiently 
advanced to admit of the settlement being commenced. Tins 
settlement has now been in progress for over live years, but 
is not yet completed. 

The forests in Kulu were takon over in 1868 or 1869, and in 
1870 it was reported that they had been demarcated. But the 
selection made was not satisfactory, and orders were issued in 
1875 for their re-demarcation. After much correspondence, 
which has been continued ever since, proposals were made for 
reserving certain selected areas. The settlement of these forests 
was commenced in 1879, and has been in progress ever since, 
but. is not yet completed. In the last, annual report it is Btatcd 
that the forests are to be siilwlivided into four classes, and only 
a few socially selected areas are to be constituted reserves 
under the Forest Act. 

Many causes have contributed to these delays. The inherent 
difficulties of settlement work are much greater in the Punjab 
than in other Provinces in which popular rights in the forests 
are fewer. The Forest Department itself is also, to a large ex- 
tent, responsible. The survey and demarcation work have rarely 
been faced in a business-like manner, and no attempt appears lo 
have been made to explain to the officors charged with the 
settlements how their work might best bo made to accord with 
the requirements of practical forest management. It has been 
the custom in the Punjab to attach a forest officer, generally a 
junior, to each settlement, without giving him any legal status 
or defined position. These officers have been permitted to criti- 
cise the settlement officer’s proposals, but, as a matter of course, 
their remarks have lacked authority, and have rarely deviated 
from generalities and abstract phrases. 

But making every allowance for these mistakes and for the 
difficulty of the work, it is indisputable that the slow progress 
of the forest settlements is chiefly due to the Settlement officers 
attempting to provide for the management of the forests in ad- 
dition to settling the rights in them. 

It is not intended to call in question this management. The 
writer is fully aware of the enormous and often unsurmount- 
able difficulties in the way of managing the rakh lands in the 
climate of the Punjab, and under the conditions in which the 
lands are placed, and can bear testimony to the scrupulous care 
with which the settlements have been conceived and carried out, 
often under most unfavourable circumstances. If he offered 
any criticism on the subject at all it would be that the Forest 
Department has not taken sufficient advantage of the admirable 
opportunities offered at settlement for improving the organiza- 
tion of tbe forest lands in its charge. 

But what it is sought to show is that, even admitting that the 
forest management proposed by Settlement officers is ull that 

*2 a 
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could be desired, it is neither necessary nor expedient, apart 
from legal considerations, to make these proposals part of the 
settlement. 

It is believed that the Punjab Government has been led to 
adopt this policy of organizing its forests through the settle- 
ment officers instead of through the offioers of the Forest De- 
partment from a misconception as to the methods and scope of 
forest management. The advisers of the Government in such 
matters would appear to huve assumed that lands made over to 
the Forest Department passed, so far as the details of their 
management are concerned, beyond the control of the Gene- 
ral Administration, and that the Forest Department managed 
all lands, no matter how circumstanced, solely with a view 
to the production of the highest revenue ; that, for instance, 
the nature and wants of the surrounding population would not 
influence or determine the management of such lands. Both 
these assumptions are, as a matter of fact, totally erroneous. 
But on no other grounds can the course followed be understood. 
The Settlement officers are, of course, perfectly aware that a 
settlement under the Act consists in ascertaining and recording 
rights, and that that operation is as different from the prepara- 
tion of a plan for tho management of a forest as a survey is 
from an assessment of the land tax, and it cannot be supposed 
that they have gone beyond ascertaining the rights without 
reasons. 

It is, however, easy to see, that combining two operations 
at settlement, as has been done in the Punjab, and prescribing 
the management of forests at settlement in order to provide for 
the wants of the people, is, as already stated, both unnecessary 
and inexpedient. It is unnecessary, hocause the Government ex- 
ercises the most complete control over the working of its forest 
lands, and can at any time order and direct the object with 
which they are to be worked as it chooses. This authority has 
been emphasized of late by the rule (Forest Code, sec. 69 ) which 
requires the formal sanction of the Local Government to be 
givon to all schemes for the management of forests before these 
can be put in force ; and it is within the power and province 
of the Settlement authorities to bring to the notice of Govern- 
ment cases in which forest lands should he treated with the 
special object of supplying the wants in forest produce of neigh- 
bouring communities. The schemes of management, therefore, 
need not be devised or prescribed at settlement. 

It is a popular error that forest management only concerns 
itself with the production of wood. The treatment of forest 
lands, when properly organized, is based, as Foresters know, on 
the whole body of fact * relating to these lands ; and the wants in 
forest produce and the habits and customs of the surrounding 
population occupy a prominent plaoe among the facts taken 
into consideration when determining this treatment. The aim 
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of forest management is to utilize in the best interests of the 
proprietor whatever forest produce the lands treated are capable 
of producing, and, within those limits, to produce whatever that 
proprietor most requires. Where the State is the proprietor, 
fuel and fodder for tne surrounding population may be, and often 
is, in the Punjab, the most useful produce, and such forest land 
under sound management would be treated so as to yield fuel 
and fodder. 

It in inexpedient , because the Settlement officials are unlikely 
to be as successful in their treatment of forest lands as a special 
department organized solely for that purpose ; or to devise 
s< hemes of management which will secure a given result as well 
as such a department. 

In some of the settled and reserved rakhs , rights of grazing 
and fuel have been granted at settlement in fixed portions of 
the reserve^ in older to provide the inhabitants with a perma- 
nent supply o! produce, and place them beyond interference by 
the Forest officials. These reserves are in consequence divided 
into a patchwork of areas free from rights and burdened with 
rights. It is hardly necessary to say that the preservation, much 
less the improvement, of these lands is rendered impossible for 
all time, and the pillar* marking the forest boundary alone enable 
the reserved area to be distinguished from the adjacent desert. 

It is also inexpedient because provision made at settlement 
is permanent, while the wants for which it is made fluctuate. 
When the wants are lett to bo supplied from the ordinary work- 
ing of the forest these variations are met by the periodic revision 
of the working scheme. This is, of course, impossible under the 
settlement, and thus we find that in the Punjab efforts are con- 
stantly made by the people to upset the arrangements come to 
at settlement. 

Briefly, providing in a forest settlement for the management 
of forests orjbrjthe wants (distinct from the rights) of the 
surrounding population, complicates and delays the settlement 
in order to secure an object which can be much more certainly, 
speedily and economically secured by means of ordinary forest 
management. 

At the present rate of progression it would be hard to say 
what time it will take to complete the settlement of the Pun- 
jab forests. The majority of the forests still remain unsettled, 
and as the settlements are, in most cases, carried on at the same 
time as the revenae settlements, and by the same staff, and as 
the work forms but a microscopic, though troublesome, portion 
of a vast undertaking, it is impossible for the Settlement officers 
to complete the work quickly. With a special staff and a 
clearer distinction between forest settlement and forest manage- 
ment, the whole forest settlement survey and demarcation work 
in the Province might be completed in a few years. 




The Upper. Burma Forests. — The remarks on the subject of 
the forest leases contained in your issue of 2nd instant, I infer, 
are in reply to whaf appeared in the Bombay Gazette of the 18th 
ultimo on the same subject. T hope you will allow me space to 
go info this matier more fully. What 1 deem chiefly necessary 
to bring forward is, whether the leases in U pper Burma can be 
called a monopoly or not. In the Statesman of the 2fith Sep- 
tember, 1882, in an article lauding the Corporation, there ap- 
pear the following passages : — “ The present nigh price of teak 
timber in the various markets of the world may be said to be 
almost entirely due to the success of a single firm and to the 
exportation of the article being declared a monopoly by the 
King of' Burma under General Fytcho's treaty. The Boinbay- 
Burina Trading Corporation have now, too, the principal saw 
mills in Rangoon and Moulmein, and may bo said almost to be 
the only exporters to places outside of Burma.” In the issue of 
the same newspaper of the 25th November, 1882, a Moulmein 
correspondent took these remarks to task, and, among other 
things, pointed out that this single firm of capitalists was not the 
one with the enormous capital which on that occasion it was in- 
tended to bring to the prominent view of the public, and thi° 
writer ended his subject by putting the query as to whether 
some scheme was then in the air to increase their capital, a move 
in that direction, during the previous year, not having been car- 
ried through. After this retort nothing appeared again in the 
papers to glorify the Corporation until the other day, when the 
Jiombay Gazette took up their cause. Formerly it suited the 
( -orporation to announce, by a flourish of trumpets to the world 
at large, that f hey had the monopoly of teak. Now, however, 
this does not suit them any longer, as no sooner they find that 
those more immediately connected with the teak trade agitate 
and cry out against their monopolies in Upper Burma ana me- 
morialize the Viceroy to have the forest leases cancelled, an edi- 
torial .appears in the Bombay Gazette stating, to the surprise of 
those wno know better, that it is an altogether erroneous impres- 
sion that the Company has a monopoly of the Upper Burma 
timber trade ! ! As will be seen from part of the memorial 
which you have published, the mercantile community ask only 
for what they can reasonably expect : to be dealt with on prin- 
ciples of free trade and open competition . If the present lea>es 



XOTER, QU SEIKO AEI) EXTRA CTO 


298 


are not oanoelled, the leaseholders would inevitably have the 
complete monopoly of the timber trade for all Burma, not only 
in Rangoon, but also at Moulmein. Now that the memorial has 
been published, any one who has studied the subject carefully 
must oome to the conclusion that the Corporation have but sha- 
dowy rights in the forests of Upper Burma. In order to obtain 
problematical extension of their leases had not “ benevolences ” 
continually to be paid ? Now, supposing that the Shan Chiefs 
who were massing troops some time ago in their territory, had 
attacked and deposed Tneebaw as they intended to do, would the 
princeling who would have got on the throne have rocognised 
these leases ? Certainly not. Now the memorialists suggest 
no drastic course, but submit to the Viceroy that if the leases 
he cancelled liberal compensation be given to the leaseholders, 
hut that in the interest of the public before such compensation 
he offered there be held an investigation into their claim, and 
which should be conducted openly by an influential Commission 
of Enquiry, with full powers to thoroughly sift all the evidence 
produced before it. 

In the letter addressed bv our Government to the Foreign 
Minister at Mandalay on 28tu of August last relating exclusive- 
ly to the dispute with the Bombay-Burma Corporation, it is said 
that they, the Corporation, court full inouiry, and the sooner 
Government gets the matter in\ esti crated the better for all con- 
cerned. That King Theebaw has been deposed should not be 
taken as an excuse to shirk enquiry. It will never do to allow 
such remarks to go unchallenged and to take root, as recently 
have been made use of in a paper on Burma, which was read on 
22nd January last at a meeting of the Balloon Society, and 
which is published in the summary of Home News in the Indian 
J)aily News of 19th February last. Dr. Clarke, M. P., there is 
reported to have said u that the pretext for annexation was per- 
fectly unjustifiable, and that the excuse for swallowing Burma 
was caused by the British Burma Trading Company who took 
the King’s timber without paying for it. That the Company 
was fined, hut that our Government objected to their paying, 
and sent our soldiers there, declaring the Burmese to be our sub- 
jects, and those who resisted, rebels.” Surely the Corporation 
will see themselves the necessity of proving that they did not 
do any wrongful acts ? It is, however, generally admitted by 
those who know something of how the forest leases were being 
worked, that a great deal requires to be cleared up before ea~ 
parte statements of the Corporation’s servants as conclusive evi- 
dence can be accepted that they were in the right. The most 
amusing and inconsistent statement which the Bombay Gazette 
makes is, that the Corporation’s whole policy has been in the 
direction of conservancy. Such a course would be entirely pre- 
ternatural. No doubt, when the Forest Department takes charge 
of the King’s Ningyan forests, it will be snown in how far these 
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assertions of your contemporary, in support of the Corporation, 
are correct. There could scarcely have been any other motto 
than aprea nous le deluge . And in what inconsistency that paper 
further indulges by saying that, were Government to oancel the 
forest leases in Upper Burma the Moulmein community would 
run up the prices of teak immediately to an inordinate extent ! 
Now the article from the Statesman , quoted at the beginning of 
this letter, shows that the Corporation took the credit of running 
up prices in 1882, and as in former years prices were moderate, 
it stands to reason that the teak trade having existed in Moul- 
mein long before the Corporation managed to secure the mono- 
polies in Upper Burma, it is not the Moulmein community but 
the Corporation which has to be feared. Their manipulations in 
late years have been entirely in the direction of cutting out 
everyone, and they made no secret of it. What will the result 
be if they are to retain the forests in Upper Burma under the 
present altered state of things ? Competition from Moulmein 
must die out, and then the Corporation will run up prices as it 
may suit them. The forests will also be ruined for all time. In 
order to preserve the forest tracts in Upper Burma, it is abso- 
lutely necessary that the Forest Department be made to take 
immediate charge of them, and that the leases be abolished. 
Should Government, after investigation, find that the lease- 
holders are entitled to compensation, such instead of being a 
direct monetary payment could take the shape of negotiable Gov- 
ernment securities, payable over a number of years out of the 
revenue from the forests in Upper Burma. The same might 
bear interest at about 4 per cent, per annum, and be redeemable 
at the rate of 5 to 10 lakhs per annum. This would not prove 
any disadvantage to either party, as Government would be col- 
lecting a good forest revenue and could easily afford to pay com- 
pensation out of the same, and the holders of the securities could 
turn them into money whenever they might choose to do so. I 
understand that the net revenue of the Tounghoo and Sittang 
forests last year amounted to about 17 lakhs of rupees, so that 
in the case of the Upper Burma forests, which would yield a 
better revenue, it would be a matter of ease to spare part of this 
sum, and this without touching the pocket of the tax-payers. 
This would have the advantage also of putting some money into 
the coffers of the State, which are at a low ebb, and are partly 
to be replenished by tho obnoxious income tax. — Tictona 
Gbandis. — Fioneer, 


A Remarkable Discovert. — An American inventor, Mr. Jen- 
nings, of Boston, has afforded the world another striking illus- 
tration of Boyle’s invaluable piece of natural philosophy— that 
“there is no one thing in Nature whereof tne uses to man- 
kind are fully understood.” The drying property of warm air 
has been known more or le«« for ages, ana yet a simple applies- 
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tion now brought scientifically in use promises to revolutionise 
whole departments of human industry. To discover some me- 
thod of drying quickly, and without injury to the material, such 
substances as green mahogany, slabs of English oak or elm 
harvested in wet seasons, mdes and skins, wool, and various 
descriptions of fibres when thoroughly saturated with moisture, 
damaged rice, tea, coffee, and a hundred other materials of 
commerce, has exercised unlimited skill and industry in vain. 
Hot-air methods and the drying-kiln have been tried and given 
up as failures. They warped the timber, made the grain of lea- 
ther harsh and rough, spoiled the flavour of tea ana the colour 
of ooffee, turned rice yellow, and failed to save the farmer’s 
grain. No problem ever seemed simpler than the mere extrac- 
tion of moisture from the substances we have enumerated, and 
yet few have more obstinately baffled human ingenuity. A solu- 
tion has - now been found to this problem in the “Cool Dry Air 
Process.” The nume indicates the whole secret of its success. 
Materials to be dried are placed in a chamber through which 
a current of moderately-warm dry air is passed continuously, 
and the test of experience shows that air so deprived of mois- 
ture acts as an absorbent in a manner that without suoh a 
test would have been deemed impossible. In the first, instance, 
the current is drawn through a small furnace in which it is 
heated to about 600 degrees E. At this temperature the atmo- 
sphere is of course without trace of vapour. After being thus 
heated it is cooled by a vigorous circulation of external air which 
lowers the temperature to between 80 degrees and 90 degrees, 
and in this condition is propelled by fans, driven by steam 
through the drying chambers. Within these chambers the 
temperature is that of a hot summer’s day, but the air is so 
“ greedy ” of moisture that everything within its wonderfully 
penetrative influence is desiccated. A machine erected on the 
principle is working at Messrs. Smith’s extensive saw-mills, 
Commercial Hoad, Pimlico, and there the practical operation of 
the system has shown some results that are equally remarkable 
frgm a scientific as well as from a commercial point of view. 
A package of wool, 1 lb. in weight, was saturated with water ; it 
then weighed lbs., and in this condition was placed in the dry- 
ing room. In 28 minutes the moisture was almost wholly 
evaporated. Timber, as is well known, takes years to season. 
It nas a perfectly surprising power of absorbing and retaining 
moisture. Thus 44 cwts. 2 qrs. of birch were subjected to this 
process for 94 hours, and then examined, when it was found to 
be completely “ seasoned free from cheeking, rents, tor warping,” 
and it bad given out in the operation 10 cwts. 2 qrs. 24 Ibe. 
weight of water. Strange to say wood so treated shows no 
evideuce of any change beyond the dryness of its substance, and 
this appears to be uniform throughout. Tested even by the 
microscope, the fibre and cells seem to be unchanged ; they are 
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as close, but no closer, than before, and there is no perceptible 
shrinkage in dimension. Some lengths of ash give still more 
striking results. Out of 47 cwts. 3 qrs., no less than 21 cwts. 1 
qr. of moisture was extracted ; 22 cwts. of mahogany yielded 
6 cwts. of moisture in 96 hours, whereas to obtain the same 
result by ordinary exposure would have taken years to accom- 
plish. British oak is a very stubborn wood to season. Some 
Jogs, two inches thick, were finished in nine days, which by na- 
tural drying would have required three or four years. These 
effects were accomplished with a current of 6,200 cubic feet per 
minute ; and the groat lesson they teach is that all the mischiefs 
hitherto produced by drying systems accrued from the excessive 
heat. In this process the temperature never exceeds blood heat; 
and as a consequence, delicate fibres, fabrics, and chemicals are 
uninjured. The industrial value of this important discovery can 
scarcely be over-estimated. A technical journal computes that 
in the matter of Indiun tea alone, cool air drying would proba- 
bly give it such an advantage as to increase its saleable value 
£200,000 a year. The scientific and social interest is not less 
significant. It appears that fish, fresh provisions, and fruit 
may be preserved for an indefinite lime after being subjected to 
this mode of treatment. It is stated that “ a beef steak cut from 
the loin a year ago, and dried at 75 degrees F. in one hour, is 
as sweet to-uay as when cut, and would keep for years ; its mois- 
ture having been removed, decay is impossible.’* Perhaps the 
more correct explanation would he that the germs floating in 
the air were sterilised by the high temperature in the first in- 
stance. This experiment, at any rate, and others like it, are of 
importance in regard to the importation of meat, as it is well- 
known that cool dry air is much more economically produced 
than air at the freezing point. This new scientific aid will come 
opportunely to many an industry, and in these days of interna- 
tional competition, no such assistance can be neglected . — Indian 
Agriculturist . 


It appears probable that there will be a wood famine in Darjeel- 
ing very shortly, as the Forest Department has decided not to 
sell less than 50 paaunds of firewood to each purchaser. This 
will, of oourse, save the Department a good deal of trouble, but 
it most certainly will entail a considerable amount of hardship 
on people who have no plaoe wherein to store such a large 
quantity of firewood. In fact, the price of firewood has gofoe 
up already, owing to a 4t ring ” being formed by the contrac- 
tors . — Indian Agriculturist, 
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M. MEAUME. 

Thb “ Bevue des Eaux ot Forets ” for the 10th April opens with 
a paper by M. Puton, Director of the Nancy Forest School, on 
the career of M. Meanme, the well known Professor of Law at 
the School, and who for many years has edited the law notes in 
the Bevue. M. Meanme after an extremely energetic and usefal 
life, died at Neuilly on the 6th March last, aged 74. Whilst 
a Barrister at Nancy, and Judge suppliant at the Tribunal, he 
succeeded M. Tocquaine in 1842 as Professor of Law at the 
Forest School, only four years after the appointment had been 
created, and at once commenced his Commentary on the French 
Forest Code, which after 40 years’ experience, is still the author- 
ity on Forest Law. This was followed by a number of other 
works on Forest Law, and finally he shared in bringing out the 
Code Foresti&re Annotee in 1684. Many of the readers of the 
“ Indian Forester ” will remember M. Meaume’s vigorous style 
of lecturing, whioh commanded the attention of his hearers, 
and M. Puton, who succeeded M. Meaume in the professorship 
in 1873, states that, the latter insisted on his joining the Nancy 
bar, on the ground that discussion alone can prevent a professor 
from being too dogmatic. 

In questions of Forest Law, both in France and abroad, M. 
Meaume was constantly consulted, and gave the soundest opi- 
nions on the most intricate questions. 

A great traveller, M. Meaume was quite at home in Switzer- 
land and the south of France, and in Italy. In general litera- 
ture, and especially in the history of Lorraine, M. Meaume pub- 
lished numerous works, and his travels in Italy made him a true 
appreciator of art, and his work on Jacques Uallot the sculptor 
bias become classic. 

Whilst paying our sincere respects to his memory, we reaom- 
mend M. Meaume’ s old pupils in India to read M. Futon’s ad- 
misabie account of his eminentiy useful life. 

2 i 
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FOREST ORGANIZATION FOR BEGINNERS. 

( Continued from page 197). 

SECTION III— ASSESSMENT— {continued). 

Choice or a Method. 

The method of estimating the increment by felling test-trees 
and measuring their growth is far too laborious and slow to be 
employed over and over again in each individual case. It 
should, therefore, be confined, as a general rule, to experiments 
made for the purpose of constructing tables of growth. In that 
case, the increase should be ascertained by the sectional method, 
as it is very different in different parts of a tree, and one mea- 
surement at mid-section cannot possibly give as accurate results 
as are desirable in the preparation of tables. A glance at the 
tables given in the last number of the ‘ Forester ’ will suffice to 
show how uncertain the increment is, and that it would not 
do to speculate for lengthy periods on prospective growth as 
indicated by the past : 20 years may be taken as the outside 
limit, but 10 years will suffice for most purposes. 

For isolated standards and primitive forests, tables showing the 
rate of growth per cent, may be constructed for trees of various 
ages ana quality-classes, and for a whole district. 

When experiential tables are not used, the method of mean 
yearly growth, or of form-coefficients may be employed. The 
former is perhaps the most reliable of all methods at certain 
stages of a group's existence, but it can only afford thoroughly 
reliable results for groups which have arrived at an age at 
which the mean yearly and current increments are pretty equal. 
This juncture happens exactly when the group has attained its 
maximum mean yearly growth, and at a time when the current 
and mean growths remain pretty equal for a long period. The 
employment of the method implies, therefore, a previous know- 
ledge of the general laws of growth of the species under given 
conditions. Its extreme simplicity, however, and the absence 
of all elaborate calculations and difficult measurements, will 
often reoommend its use to the organizer, even though the laws 
of growth have not been thoroughly investigated, and although 
the age of the group may be snch as to preclude all possibility 
of the estimated being correct. In the latter case, allowance 
may be made for probable deficiencies by adding or deducting, 
as the case may appear to demand, a certain percentage of. & 
result obtained* 


Before leaving this part of the* subject, Pressler’s gauge for 
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measuring the basal increment of standing (or felled) trees 
should perhaps be mentioned. 

It consists in a hollow steel cylinder, about £ inoh in diame- 
ter, open at both ends, and with the thread ot a screw on its 
outside. If this instrument is driven into a tree, a column of 
wood ascends the tube, and when it has penetrated sufficiently 
to reach down to 5-10 years’ growth, the cylinder of wood in 
the tube is clamped to it by iuserting from behind a flat pin 
between the wooden cylinder and the tube ; this can be easily 
done, owing to the tube’s being slightly contracted at its mouth, 
which causes the column of wood to fit quite loosely at its upper 
end. The gauge is then unserowed, bringing with it the cylinder 
of wood, which breaks off from the tree, near the mouth of the 
instrument, owing to its having been clamped. The number of 
annual layers to tho inch can then be counted on the piece of 
wood extracted and the diametral rate of growth, at the particu- 
lar spot experimented on, calculated. 

To find the cubic growth, let M represent the present con- 
tents of the tree of diameter D : m its cubic contents n years ago 
when of diameter d : H and h and / and /' being the corre- 
sponding heights and form-coefficients. We shall then have 

MsjD’.H./: andm = jd'.h.f. 

M — m = J D 9 . H . / — j iP . h . /' = the increment daring 
tt years. 

If tables of coefficients are not available / and /' cannot be 
ascertained without felling the tree, and they must, in default 
of such tables, be assumed as identical. A, too, may have to be 
taken as equal to H. These assumptions granted, the increment 
would be equal to 

£ (D 1 - d') H. 

It is evident that this method rests far too much on uncertain 
assumptions to be of much value in estimating cubic incre- 
ment. In the first place, diametral growth varies greatly in 
different parts of a tree, and the growth in one part is no cri- 
terion of that of any other. Secondly, the coefficient is also 
known to be variable ; and, thirdly, the height-increment is 
a factor which ought to be taken into consideration. The 
principal use of Pressler’s gauge will, therefore, generally be 
for testing the diametral increment in order to find ont roughly 
when a tree will become of sufficient bulk to be useful for some 
special purpose, such as for conversion into railway-sleepers. In 
snob cases, it may prove very serviceable and a means of pre- 
venting fellings. It is usual to stop up with olay the hole in 
the tree made by boring, in order to exclude air and prevent 
rot. 
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(7). Determination of the Age of Groupb. 

It is necessary to know the age of a group, or at all events 
rf its oldest age-classes, in order to determine the most advan- 
tageous revolution, or the number of years required to produce 
a oertain quantity, or quality, of wood under given conditions. 
For se*ie« subject to tne method of regular cuttings {see p. 3) 
the average age of a group must be known approximately if we 
are to know to what period it belongs naturally. A knowledge 
.of the age of groups may, further, be necessary, as we have just 
Been, in order to determine the increment, it is, however, of 
Jittle or no immediate importance in the case of groups which, 
on account of their advanced age, inferior growth, or any other 
reason, must undoubtedly be felled during the current period. 

It is seldom that the trees of a seedling-group which has been 
naturally regenerated are all of about the same age. Such uni- 
formity is likely to be found only in coppice, and in seedling- 
groups which have been planted. When a group is practically 
uniform, it will suffice to fell and count the annual layers of 
one of the larger trees (large layers being more easily counted 
than small ones). Sometimes a record may have been kept of 
the age of a group, when, of course, no fellings will be neces- 
sary, and ih some species the age can sometimes be told with 
sufficient accuracy by the number of branch-whorls. In count- 
ing the annual layers, allowance has to be made for the length 
of the stump. Before counting the layers, it is generally ne- 
cessary to smooth the surface of the wood with a plane. If the 
layers do, not even then stand out distinctly, an application of 
very dilute ink, Or other coloured liquid, such as a solution of 
starch, .chloride rf iron* &c., in addition to the use of a magni- 
fying glass, mhy have the desired effect. The rings are counted 
in tens, j gf 60 ten have been counted, they are marked 
off with akflkpL idle next ten are treated in the same way, e^d 
so on untffinDwiiole number are echeloned from centre to eir- 
cumferenoe. fly this means, mistakes v of addition are easily 
avoided, and, if a mistake is made, it i&fflpt necessary to begin 
again from the .beginning. 

In considering the case of an lrfegqpr group, it must be 
borne in mind that the question to be aqawered is, what the age 
of a regular group under the same coiraitions would be if its 
cribic contents were equal to the contents of the group under 
examination. If Draudt’s method for fixing the relative num- 
ber and the sixes of the test-trees he employed, the average age 
in the above sense would be obtained by counting the annual 
layers wf all test-trees add dividing their sum by the number of 
mob trees. By this method the oaTculation of contents is entire- 
ly avoided. 

. ^ if Draudt’s method be not employed, it is necessary in 
order to obtain thoroughly satisfactory results, to ealoulate the 
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cubic content® of a group according to age-classes. If A is the 
average age of a group, M its volume, I its increment, the 
mean yearly increment will evidently be found by the equation 



from which we get 



Supposing, now, that a group consists of a number of age-classes, 
with cubic contents ro„ m v m v &c., and ages a„ a„ a„ Ac., res- 
pectively. The mean increment of each age-olass will then be 


— > — , — ’ Ac., and their sum will represent the mean annual 

Oj & dj ' 4 

growth of the whole group. Substituting these values in the 
formula A = ~ we get 


*1±JSl± 


w, 4- jco« 


=■ + + 22 + &c. 

«f «. 


Take, for example, a group of 430 trees, with four age-classes, 
and constituted as foDows 


Diameter 

Class, 

inrhea. 

No. of 
trees. 

Coble ooti- 
tontsof whole, 
cnbic feet. 

4|«, 

jean. 

20 — 28 * 

150 

4,800 

6,400 

60 

22—24 

100 

68 

24—26 

100 

9,000 

76 

28-30 

80 

8,900 

86 


The mean growth for each class will then be 


4800 

For the class 20-22 inches, a 80 cubic feet. 

»» 

22-24 „ 94-12 

It 

V 

24-26 „ 118-42 



26-28 „ 104-24 

It 


The average age of the whole group will, therefore, be 

4800 + 6400 + 9000 + 8900 _ .. 

90 + 94 12 + 118 4 2 + 104*24 *" ***”’ 


8. The Station. 

Under this heading, the climate, soil and situation of oom- 
partments has to be considered. A knowledge of the station 
may he useful to the organizer in many ways. It is a guide to 
the rate of growth which may be expected : it enables him to 
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select the most suitable species for regeneration, and the best 
revolution and treatment for groups. 

1. Climate . 

This will be tolerably uniform for all compartments of a range, 
and need not be repeated for each one. It is usual tp describe 
the general climatic conditions, once for all, in the introduction 
which invariably prefaces the document, or report, describing 
and justifying the proposed organization-scheme. Special cli- 
matic conditions should, however, be noted for each group. 
For instance, the general climate of a tract may be very raw, 
but certain portions may be comparatively mild owing to a 
sheltering hill. Extremes of temperature, occurrence and du- 
ration of moisture-laden winds (monsoons) or dry winds ; the 
direction generally taken by violent storms ; the average rain- 
fall ; height above the sea ; are the most important points to 
note in regard to general climatic conditions. 

2. Soil. 

The kind of underlying rock may be noted (gneiss, lime- 
stone, Ac.), depth and kind of soil (clay, sand, Ac., and their mo- 
difications), degree of stiffness (stiff clay, heavy loam, light 
loam, Ac.) ; degree of moisture. Other physical properties, 
such as oolour, power of absorption, permeability, may also be 
noted. 

Surfaoe-growtbs, not forming part of the forest (such as moss, 
grasses, ferns) are often important indicators of the quality and 
degree of moisture of the soil, and its suitability to certain 
species. 

3. Situation . 

The chief points to note are— the aspect (whether north, 
south, east, or west) ; whether the site is exposed, or sheltered ; 
in very hilly country, the angle of the slope may be given, ap- 
proximately. These data should be given for each compartment 
separately. 

Clarification of the Station . 

In classifying stations, it is usual to distinguish three, or 
more classes, and, as the quality of a station depends to a oertain 
extent on the species for which it is intended, the same classifi- 
cation will not do for all species ; each one must be dealt with 
separately. This precaution is obviously necessary, as a first- 
rate station for one species, may be the worst possible for an- 
other. As a rule, the qualify of a station is only given for the 
principal species found growing on, or near, the spot referred 
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to. When no forest etists in the vicinity, as may happen in 
the case of large wastes, it is generally of slight importance to 
classify the station : all the information really required then, is 
a note giving the species which appear best suited to the station ; 
afterwards, when the area has been stocked, and the young 
growth is ooming on, it will be quite soon enough to proceed to 
a classification. 

A good way of expressing the quality of stations is to make 
the best the unit of comparison, representing it by unity, and 
the qualities of others by decimals of one. The quality of a 
compartment stocked with Xylia and teak might, for instance, 
be described as *8 for Xylia and *5 for teak. The difficulty is 
how to determine those values. It is not possible to gauge sepa- 
rately the three factors which together make up the station ; 
to say how much of the effect is due to soil, how muoh to situa- 
tion and how much to climate. The best station is naturally that 
which, other things being equal, produces in a given time the 
greatest quantity of wood ; or, as there seems to be a deoided 
relation between the quantity of wood produced and the average 
height of a group, that station whose group shows a greater 
average height than that of another of the same age and species 
will be the better of the two. Thus, collectively, the value of 
the three forces may be measured numerically by the number of 
cubic feet produced, or by the average, height attained, by a 
group during a given period. Experiential tables may, therefore, 
be advantageously employed for this purpose, whenever circum- 
stances admit. How such tables may be prepared and used, has 
been already fully explained (see page 94), and need not be allud- 
ed to further. Unfortunately, they can only be usefully employ- 
ed in the case of tolerably regular groups. For irregular groups, 
Grebe recommends that regular, well- stocked groups of various 
ages and qualities should be selected as representative of their 
respective classes, their stations compared with those of irregular 
groups, and the quality-classes of tne latter determined aooord- 
wgly. How this comparison is to be effected unless the groups 
to do compared happen to he close together, it is difficult to say. 
Even then, it is not easy to understand how the stations of well- 
stocked groups can be compared with those of badly-stocked 
groups, as the appearances of two equally good stations would 
certainly be very different under the circumstances. 

Perhaps there is a tendency to exaggerate the importanoe of 
attempting to give exact numerical values for the quality of the 
station. In olden days, it was the fashion— a fashion which has 
not even yet quite died out — to estimate the yield of every 
group at tne end of its proposed revolution, which often involved' 
the calculation of increment for a couple of hundred years or 
■o: in such oases, it was a matter of importance to fix the quality 
of the station with great accuracy, especially for young groups 
subject to long revdutions. Now-a-days, however, things are a 
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good deal changed and simplified, and modern methods of cal" 
culating the yield seldom require an estimate of increment ex- 
ceeding 20 years. For most practical purposes, therefore, it 
ought to suffice to estimate the value of the station roughly by 
eye for 8-5 classes. Any short-comings in this estimate may 
be folly compensated by increased care in the examination 
of the present contents and increment of standing-stook (i.c., 
of the quality-classes of groups) on which the yield of the fbreBt 
more immediately depends. 

The results of the examination of the station are recorded m 
the register of compartments, a sample of which was given at 

page 2. 


(To be continued ). 


PORTABLE FOREST TRAMWAYS, AS USED IN 
FRANCE AND GERMANY. 

By D. Brandis, late Inspector General of Forests , and MAJOR 
F. Bailey, R.E., Conservator of the School Forests . 

The Decauville portable tramway was invented in 1876, by a 
French gentleman of that name, for use in his business ; but 
he very soon began to manufacture the rails and trucks for sale. 
He exhibited his invention at various agricultural and other 
shows in France and also in Belgium and Norway, obtaining 
gold medals and other prizes. In 1877 the tramway was shown 
in England and Ireland, and as orders began to come in rapidly 
he was obliged in January 1878 to increase the number of men 
employed upon its manufacture from 35 to 100. Since then 
the development of the use of the tramway has been extraor- 
dinarily rapid, and the number of workmen employed by M. 
Decauville had, by the middle of 1884, risen to the large num- 
ber of 900, a railway station on the Paris-Lyons railway hav- 
ing been built near the works. Between 1878 and 1884 the 
invention was exhibited in Austria, Italy, Buenos Ayres, Cal- 
cutta and Japan, orders having been received from the Russian 
Government who required the tramway for use in Turkestan, 
from the French Government for use in Tunis, from England 
and Australia and many other countries. It is at the present 
time, almost without doubt, the largest establishment of the 
kind in the world. 

For forest purposes tramways have not, however, as yet come 
into general use in France. A brief account of one established 
on the outer spurs of the Vosges by M. Michaud, will be found 
on page 490 of the " Revue des Eaux et Forte s * for 1883. In 
Germany portable tramways for the carriage of timber have late- 
ly attracted general attention, and it is hoped that their employ- 
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meat on a large scale will diminish the cost of timber carriage, 
and will have the effeot of increasing the money yield of forest 
property which ie very low at the present time. As long ago as 
1879, Forstmeister Sprengel, who is in oharge of the Forest 
distnot Kottenforst near Bonn, proposed to lay down snch a 
line through that district, to be used partly in the working of 
the forest, partly to supply a large private dairy farm, situated 
off die edge of it, with fodder for its cattle, the cost of the un- 
dtrtaking being shared by the proprietor of the farm with Gov- 
ernment. At that time tramways for forest purposes had not 
yet attracted much attention, tneir advantages were not be- 
lieved in, and under these circumstances the plans and estimates 
submitted by Forstmeister Sprengel remained in the pigeon 
holes of Government. It is different now, forest tramways are 
the order of the day in Prussia. A projeot which Forstmeister 
Sprengel submitted a few months ago to lay down a portable 
tramway in the Kottenforst at the sole expense of Government 
was sanctioned immediately, no severe frost fortunately occurred 
to interrupt the earthwork, and the line was laid down within 
three weeks from the day it had been ordered. The line is fully 
employed, and two Forest officers from India, Mr. Gamble ana 
Major Bailey, the latter accompanied by two of the English forest 
students from Nancy, have had the privilege of visiting it. 

In an article upon Forest Tramways in the September (1885) 
number of the ‘‘Allgemeine Forst and Jagd Zeitung ” Forst- 
meister Sprengel gives an account of his previous projeot, and 
dwells with just pride upon the changes winch have taken plaoe 
during the last six years in the views of German Forest officers 
on the subject of forest tramways. 

That portion of the Kottenforst where the tramway* has been 
laid, occupies a flat plateau on the left side of the Rhine, ele- 
vated about 350 feet above the valley. A railway, constructed 
four years ago, passes through the western portion of the main 
block, and a station is actually in the forest. Hitherto the tim- 
ber has been sold where it was cut in the forest, but for its ex- 
port other stations, situated in the Rhine valley outside the for- 
est, were chiefly used, as it was convenient to carry the timber 
down hill. The intention now is to establish a large timber 
depdt at the foreBt station, and to hold the principal timber sales 
at that place. In order to feed the depdt at that point the main 
lines of the forest tramway has been laid down along side a 
metalled forest road for 6*2 kilometres (4 miles) in an easterly 
direction, and the portable side branches, which at present aggre- 
gate 2 kilometres (1£ miles), will be joined on to the mainline 
on both sides and from the two ends in all directions, so as 

* The Tails of the tramway laid down waif bed 

Those of the permanent line 5 kilo, per running metre. 

Those of the moveable line 7*2 kilo. „ „ 

The veto aie of Beammcr meet, and were applied, with the whole torn*? 
end rolling stock, by & Dolberg, Uostock. 

2 a 
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to carry the timber cut over an area of 2,400 hectares ( 5,988 
acres). The total area of the Kottenforst is 3,521 hectares 
(8,700 acres), of which 8,439 hectares are stocked with forest 
(holz boden), and the total annual yield of all descriptions of 
wood amounts to 14,947 cubic metres (528,000 oubic feet), 
which corresponds to an annual yield of 4*34 cubic metres per 
hectare, or o2 cubio feet per acre. The area which will be 
served oy the tramway, will yield annually about 10,416 cubio 
metres, and of this quantity there will be about 2,600 cubfc 
metres of large timber, all of which will be carried by the 
tramway. Oi the small wood a portion will probably continue 
to be carried by oarts, but a quantity, of which an estimate oan- 
not yet be framed, will also be exported by the tramway. 

The greater part of the Kottenforst was formerly coppice 
under standards, consisting originally of oak, beech and horn- 
beam. Clearances and blanks had been planted up with Scotch 
fir chiefly between 1820 and 1840, and with spruce, with a little 
laroh and silver fir, planted mainly about 1860. Some groves 
and rows of fine larcn trees standing near the main line of the 
tramway were planted in 1810, in honor of the birthday of the 
Emperor Napoleon, who then ruled over this part of Germany. 
The coppice under standards is in process of conversion into 
high forest, and over a large portion of the forest the conversion 
has been completed. In the south-east corner some compart- 
ments are stocked with old high forest of beech and oak, and 
adjoining these there is a considerable area, which was former- 
ly pasture land with oak trees, mostly planted, and standing 
about 15 feet apart. Of this kind of pasture land under oaE 
trees, which in North Germany is well known under the name 
of Hutweideriy a much larger area in this place was formerly the 
property of Government, but burdened with extensive rights of 
pasture held by the inhabitants of the surrounding vUlages. 
About 20 years ago these rights were commuted, the area of 
this pasture land under oak trees being divided between Gov- 
ernment and the right-holders. Thus the Government now 
hold* a smaller area free of rights, which through good protec- 
tion has gradually become stocked with thickets of young oak, 
the old trees being gradually cut out. On the 24th of February 
we witnessed the removal of logs from this part of the forest, 
while a fortnight earlier we had soen the timber work in the 
midst of the compartments in process of conversion from oop- 
pice under standard to high forest. Of the large timber cut in 
the Kottenforst nearly one-half is oak, but the demand has 
fallen off and prioes have gone down considerably of late years. 
In 1884-85 the rates paid for oak timber were, as stated by 
Forstmeister Sprengel in the article quoted : for first class 
timber 50*25 Mark, and for fifth class timber 20*65 Mark per 
eubio metre. By employing the tramway and by selling the 
timber at the railway station, it is expected that much better 
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prices will be realized. This, however, is not the only advantage 
anticipated from this measure. Of late years the demand has 
often been so slack, that the timber used to remains two or 
three years, or even longer, lying in the forest, before it could 
be so’d. With the aid of the tramway it will be exported a few 
mnn'hs after it is cut, in March and April, and thus the forest 
will be cleared out sooner, and the young growth will be much 
less disturbed* 

Two portable forest tramways have already, we understand, 
been laid down in the Nellore district of the Madras Presidency, 
and others have probably ere this been established at other places. 
We assume that the construction of Buch tramways is generally 
well understood in India, and that it will suffice to mention a 
few points relating to the one we have mentioned. The gauge 
is 0*60 metre, or about 2 feet. The ground is almost level, here 
and there with very slight undulations. The main line may for 
the present be regarded as permanent, the position of the bran- 
ches being changed from time to time to follow the progress of 
the cuttings. The main line is laid in lengths or seotions of 7 
metres, on sleepers of wood or iron. The rails, both of the main 
line and the branches, are of steel, their weight is between 6 and 
8 kilogramme per running metre. The sleepers are at one metre 
apart, and the rails are ri vetted into the iron or spiked down into 
the wood. The seventh Bleeper supports the joint. The sleep- 
ers are laid in ballast at the side of the central metalled portion 
of the road. The joints are made with fish-plates. 

The branch lines are laid upon the natural surface of the 
ground, which is not levelled in any way. They oonsist of sec- 
tions 2 metres long supported at eaoh end by a wooden Bleeper. 
These sections weigh 38 kilogrammes (84 lbs.), and are, there- 
fore, easily carried by one man. In the system here used the 
sleepers of the branch lines are always made of wood, which from 
its greater rigidity is found to be more suitable than iron for lay- 
ing upon an uneven snrfaoe. The sleepers bein^ nearly 2 metres 
apart, the rails used are stouter, and they weigh about 8 kilo- 
grammes per running metre. There is sufficient play in the joint 
to admit the line being curved to some extent, in order to avoid 
stumps of trees and other obstacles. For greater onrves spinal 
sections with curved raiU are used. The essenoe of this arrange- 
ment is, that the branch line is brought alongside of the logs as 
they lie, and that the logs are loaded upon the trucks witnout 
having to be previously moved from the place where they fell. 
This of course leads to tne line being carried over broken ground, 
small ditches and pools of water. In snoh cases the sleepers 
are supported by rough pieces of wood or turf, hastily laid. In 
this manner 2 kilometres of branoh line were laid in two days by 
two men, and trains of heavily laden trucks pass over it without 
accident One kind of truck serves for the carriage of material 
of all kinds. 
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When used for the carriage of logs a horizontal revolving 
plite is fixed on the top, furnished either with an iron cresoent- 
shaped support or a horizontal bed on which the ends of the log 
rest between moveable vertical arms. The revolving plates admit 
of a pair of trucks with the log loaded upon them being taken 
round curves. 

For lifting the logs on to the trucks, numerous devices have 
been invented. The two in use in the Kottenforst, consist of a 
double crane, which raises up the log vertically, and an inclined 
plane, up which it is rolled. 

The orane, which is capable of lifting 9,900 lbs., is placed 
astride the log. It consists of two uprights joined at tne top 
by a moveable pin. The uprights are made of wood, strength- 
ened with iron, and they are hinged into horizontal pieces, 
which rest upon the ground. The log which has been previously 
rolled on to the rails, is gripped by a pair of powerful iron pin- 
cers, and is then raised by chains and pulleys worked by two 
hand levers. By this apparatus logs of considerable size are 
easily raised to the reqmred height by two men, working at the 
two levers. The log having been raised high enough to clear 
the top of the truck (2$ — 3 feet) the two trucks are passed under- 
neath, and the log is gently lowered upon them. It is then 
secured by ohains termmating in conveniently shaped wedges 
which are driven into the log to make all fast. An oak log 
measuring about 36 cubic feet was raised upon the trucks ana 
secured in four minutes. Each half of the apparatus is easily 
carried by one man. 

The inclined plane is formed by two bars or beams built of iron 
and wood, resting partly on the ground and partly on the truck. 
To each beam is attached a chain whioh is passed round the log 
and. over a wheel, and the ohains are then hauled in by means 
of hand levers similar to those used with the orane previously 
described. The log is thus rolled up over the trucks, when the 
beams are removed and the log is allowed to lie between the 
rests on the revolving plates. This arrangement iB regarded as 
safer for the workmen than the crane. 

A third arrangement, which from its easy construction may 
perhaps be more suitable for work in India, but which is not 
in use in the Kottenforst, consists of a tripod. From the 
apex a set of pulleys is suspended, by means of whioh the log 
is raised. 

When a sufficient number of logs have been loaded up, the 
trucks are coupled together, a coupling pole being put in when 
the logs project, so that the ordinary chains and nooks are too 
short. The horse is attached by a nhnin to the last truck, so 
that the driver is able to see the whole train before him. It is 
said that on level ground one horse will draw a train loaded with 
about five tons of timber. The short train on which we travelled, 
was formed of three pairs of trucks with logs aggregating about 
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110 cubic feet of oak timber, and it was dragged along on the 
main line at a sharp trot without slaoking speed at the curves, 
not the slightest difficulty being experienced. The trucks are 
provided with brakes to be used in case of neoessity. 

In order to carry fuel, a platform about 12 feet long and 4 
feet wide, is laid on a pair of trucks. When earth or gravel has 
to be carried, an ingeniously arranged tip cart is substituted for 
theplatform. 

The oost of the whole line laid down, including rolling stock 
and all apparatus, was 25,000 Marks paid to the manufacturer, 
plus 800 Marks expended on the earthwork for the main line. 
This corresponds to an average cost of £252 per running mile, 
and it is estimated that the plant will last 15 years. 

As already mentioned, Forstmeister , Sprengel hopes that it 
will be possible to export all the heavy timber, felled during 
the winter months, in 2} months of the spring, by means of 
two horses with a driver each, and eight men to lay the branoh 
lines and to do the loading and unloading. It is expected that a 
horse will carry 20 cubic metres (200 oubio feet) per diem, so 
that in 65 working days the whole quantity of timber to be ex- 
ported during the year, vtr., 2,600 cubic metres, will be oar- 
ried. 

During the remainder of the year he expects to find sufficient 
employment for the tramway by oarrying fuel and other small 
wood for purchasers, by carrying gravel and other material for 
keeping in repair the forest roads, aggregating about 27 kilo- 
metres, and by permitting the tramway to be used by the villages 
adjoining the forest, where there are large potteries and some 
other industries. 

The question which will naturally present itself to the readers 
of this journal is, in what localities portable forest tramways, 
similar to that here described, may be usefully established in 
India. 

On hilly ground many of the advantages of the system are 
lost, and its use will at first probably be confined mainly to 
localities with level or slightly undulating mround. But by 
employing powerful brakes timber trains may oe brought down 
fairly steep inclines, so that the employment of the system on 
hilly ground is not excluded. 

' The sAl forests of Oudh, and of the sub-Himalayan tract out- 
side the hills, as well as the level portions of the Dehra Dun 
and Patli Ddn trill probably be found suitable. By aoesns of 
forest tramways it will likewise be found possible to facilitate the 
working of the teak forests of Ahiri, of some of the teak forests 
at the foot of the hills, in Pegu, and probably of a large extent 
of te^k forests in Upper Burma. The bija-m forests ofMohurli, 
the babul forests of Sind, and the large plantations in the plains 
of the Punjab, such as Changa Manga, may likewise be men- 
tioned as instances. 
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In nearly all these cases there will be deep ravines whieh 
the main line will neoessarily have to oross. For this purpose 
bridges will be unavoidable. As a rule it will probably be best 
to build them of the timber available in the forest. In the con- 
struction of branch lines the necessity for larger bridges must 
be avoided. 

It now remains to mention the chief manufactories of forest 
tramways and the necessary apparatus on the Continent. 

In France the principal establishment is that already men- 
tioned, by Decauville ain^ at Petit Bourg (Seine et Oise) 55 
minutes by train from Paris. The illustrated catalogue published 
by him gives all needful information regarding his inventions. 

In Germany the three chief manufactories are : — 

1. Georgs-Marien-Berg works und Hiittenverein, Osna- 

brfick. 

2. R. Dolberg, Rostock. 

3. Spalding, Jahnkow, Pommern. 

At the Calcutta Exhibition of 1884 six English firms exhibited 
portable tramways, their names and addresses can doubtless be 
ascertained from the catalogue. 

Of the numerous publications on the subject the following 
may be mentioned : — 

1. Schubarth, die Feldeisenbahnen im Dienste der Wald- 

wirthschaft, Berlin, A. Sevdel, 1884. 

2. Von Baumbach, fiber die Verwendung der transporta- 

blen Eisenbahnen in den Konigliohen Forsten. Zeit- 

sohrift fur Forst-und Jagd wesen, 1885, p. 192. 

3. Adolf Runnebaum, dio Wsddeisenbahnen, Berlin, Julius 

Springer, 1886. 


INDIAN FORESTRY* 

The area of the forests of India has been diminished by the 
growing demands for land from a rapidly increasing population, 
and also to meet the wants of advancing civilization. Suoh 
legitimate requirements, however, might have been counter- 
balanced by the sowing and planting of the husbandman, aided 
by Nature ; but, until recent years, the people had been reck- 
less in their cutting ; the migratory forest tribes had been 
burning the forestB in order to obtain a clearing for their 
Coomne, or virgin cultivation ; the pastoral tribes added to the 
aooidental fires by burning off the old grass in order to allow 
young herbage to spring up for their flocks ; while the goats 


* By Burgeoo-Gsneral Edward Balfour, Author of “ The Timber Treea of 
India,," The Cyclopedia of India,” Ac., Ac. Reprinted from the " Journal of the 
Bafioml Indian Association ” for Ootober, 1886. 
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and sheep, horned oattle and camels, eat off the tops of the 
sprouting seedlings. It has fallen to the British Government to 
put a stop to these injuries. 

There u a consensus of opinion among scientists that vege- 
tation purifies the air and the water ; that trees condense the 
moisture of the atmosphere ; shelter the soil from the scorching 
heat of the sun’s rajs and from arid winds ; check evaporation; 
regulate the moisture in the ground ; and retard the flow of the 
falling rain. Also, that there has been in India an increasing 
aridity and temperature consequent on forest clearings, ana 
that the prices of timber and of fuel wood have been rising 
everywhere, in many plaoes even have doubled. Among the 
eminent men of Europe who had given early attention to this 
subject may be named St. Pierre, Dr. Priestley, Humboldt, 
and Boussingault ; and in India Dr. Gibson and Mr. Dalsell 
have been conspicuous. St. Pierre’s views were founded on 
what he had seen in Bourbon and the Mauritius, and he was 
strongly in favour of the protection of tropical forests. Hum- 
boldts experience was acquired in South America. Writing 
at the opening of the nineteenth century (Personal Narrative , 
iv., 143), he told the world that “ by felling the trees that 
cover the tops and sides of the mountains, men in every climate 
prepare at. once two calamities for future generations : the 
want of fuel and a scarcity of water. That when forests are 
cut down (as they are everywhere in America by the Euro- 
pean Planters, with an imprudent precipitation) the springs 
are entirely dried up or become less abundant ; the beds of 
the riverB, remaining dry during part of the year, are con- 
verted into torrents whenever great rains fall on the heights ; 
the sward and moss disappearing with the brushwood from the 
sides of the mountains, the waters falling in rain are no longer 
impeded in their course ; and, instead of slowly augmenting 
the level of the rivers by progressive filtration, they furrow, 
during heavy showers, the sides of the bills, bear down the 
loosened soil, and form those sudden inundations that devastate 
the country. Henoe it results that the destruction of forests, 
the want of permanent springs, and the existence of torrents, 
are three phenomena closely connected together.” Subsequent 
to the promulgation of these views South America was twice 
visited by M. Boussingault, at long intervals. He witnessed 
the effects of denuding a district of its foliage and of again re- 
clothing it, and he corroborated all that Humboldt had written. 
He telfi us ( Jameson's Edinburgh Philosophical Journal , 1889) 
that “ in the valley of Aragua, when the process of clearing 
was pushed farther and farther, and when cultivation in every' 
shape was advancing, the level of the water gradually subsided. 
More lately, on the oontrary, daring a period of misfortune, 
• - • when the clearing was no linger continued and the 
cultivated lands had fallen hack into their wild state, the waters 
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have ceased to fall, and are now very speedily assuming a de- 
cided rising movement.” 

It was at this time that the condition of the forests of India 
began to reoeive State attention. The exhausting demands for 
fuel for the Porto Novo works had shown that iron manufacture 
on a large scale could not be carried on. merely trusting to 
Nature to restore the woods, and from the first days of the 
appointment of Dr. Gibson (1837) and Mr. Dalzell (1840) to 
the care of the forests of the Western Presidency and Sind, 
these officers unceasingly urged on the authorities the necessity 
for protecting the existing forests and for replanting denuded 
tracts, and they pointed to many tracts which had been injured 
by reckless felling. The Directors of tlie East India Company 
seem to have had their attention drawn to the subject by Dr. 
Gibson’s writings, and in a despatch of 7th July, 1847. they 
requested the Governor-General to ascertain “ the effect of trees 
on the climate and productiveness of a country, and the results 
of extensive clearances of timber.” Information was aocord- 


ingly called for from Government officials, and many of the 
Madras Revenue Offioers reported on it, but the only com- 
munications that were published consisted of a reprint of a 
paper which Assistant-Surgeon (now Surgeon-General) Balfour 
had written in 1840, and letters by Major-General Cullen and 
Surgeon C. I. Smith. Thirty years later, in 1878, the India 
Office printed a second pamphlet by Surgeon-General Balfour, 
reviewmg the information acquired on the subject in the inter- 
vening period. This included returns as to Rainfall and 
Famines ; Writings of Mr. Innes, of Phil-Indns, of Sir Richard 
Temple, M. Fautrat, and Robert Wight. The last named, an 
eminent botanist, was for many years employed superintending 
the cotton-growing experiments in Coimbatore, and when writ- 
ing in 1850, he took occasion to commend the resolution of the 
Madras Government to plant trees on a large scale in order to 
shelter the land from scorching winds. Re then advised the 


best timber trees and best fuel trees as economically the moot 
valuable. Since then, as another means of watching over the 
atmospheric phenomena which foreshadow storms ana droughts 
and famines, the Government of India, ten years ago, establish- 


ed a Meteorologic 
scientist, who has 


tment, under Mr. Blani 
given useful information. 


*d, an able 
Ever since 


scientist, who has already given useful information. Ever since 
the middle of the nineteenth century the several Governments of 
India have thus been bestowing an increasing attention oa the 
forests within their respective jurisdictions, and the latest infor- 
mation available tells us that m the year 1883-84 there were 
49,850 square miles of State forest demarcated and reserved in 
India, as compared with 12,071 square miles in 1874*75. Of 
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this reserved area 19,430 square miles are in the Central Provin- 
ces, 9,897 in Bombay, 4,635 in Bengal, 3,753 in British Burma, 
3,330 in the North-West Provinces and Oudh, 2,869 in^Madras, 
2,814 in Assam, 1,635 in Berar, and 1,398 in the Punjab. 
Doubtless, 49,850 square miles of forest land ib a great area ; 
but the area of British India is 1,477,763 square miles, and 
centuries of negleot and of reokless felling have so denuded 
great tracts, that a writer in Macmillan's Magazine (January, 
1878, p. 2531, under the pseudonym of Phil-Indus, estimated 
that in 1874-75 an area of about 80,000 square miles required 
to be replanted. 

For the care of its forests, the Indian Governments employ 
nearly 400 European and Native Conservators and Rangers, at 
an annual cost of £239,484. Hitherto the forest officers sent 
from Europe have had to study their profession in France or 
Germany, but a School of Forestry has been opened at Debra, 
on the southern slopes of the Himalaya, and arrangements are 
now in progress to establish a similar school in connection with 
the Engineering College at Cooper’s Hill. Forestry in India is 
already a large department, although its first commencement 
was in the year 1837, by the appointment of Dr. Gibson to be 
Superintendent of Forests in the Bombay Presidency, followed 
in the Madras Presidency about the years 1848 and 1856, by 
the employment, successively, of Lieutenant Michael and Dr. 
Hugh Cleghom ; and on the latter officer being subsequently 
transferred to the Punjab, Colonel Beddome succeeded nim in 


Madras. About the year 1856 Dr. Brandi* bad been nominated 
to the care of the Burma forests, but in 1862 he was gazetted 
Inspector-General of Forests under the Government of India, 
and about the same time Mr. Dalzell, from Sind, succeeded 
Dr. Gibson in Bombay. 

There has been nothing like all this watchful care over the 
forests of Great Britain. Indeed, during Her Majesty’s reign 
several of the Royal forests have been disafforested, although, 
formerly, in England and Scotland there were nearly a hundred 
of them. Britain, in ancient times, had its Forest Laws, many 
of them severe, and some even sanguinary, and the existing 
regulations will doubtless be scrutinized by the Committees of 
the House of Commons, the first of which assembled under Sir 
John Lubbock as chairman. It may be feared that the Com- 
mittees will discover many encroachments, a general ignorance 
of Forestry, and much neglect. These have arisen in various 
ways. Owing to the abundance of coal, the British forests as a 
souroe of fueThave not been required ; its insular position has 
admitted of timber for all constructive purposes being largely 
imported ; even its land proprietors are only now waking up to 
the consciousness that in their neglect of Forestry they have 
been overlooking a considerable source of income, and so, just 
at the close of the last Session, Sir John Lubbock obtained the 
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nomination of a Committee of the House of Commons “ to con- 
sider whether, by the establishment of a forest school, or other- 
wise, our woodlands could be rendered more remunerative.” 

Indian Forestry has taken a wider view than this of its duties ; 
its chief aims have been to protect and enlarge the natural forests 
of the country ; to sow the more valuable plants, and to protect 
the clothing of the mountain heights ana glens where rivers 
spring. Difficulty is only met with in replanting on the bared 
plateau of the Central Dekhan. There the cultivators rely 
almost solely on their winter cropB of wheat, cotton, maize, and 
pulse, and they cut down every tree and shrub to allow the 
wintry sun to fall with full force on the growing plants, which 
find their moisture in the soil and in the fogs and dews of that 
season. During the past twenty years several writers have been 
suggesting to English landholders the desirableness of having 
timber plantations on their estates, but the want of reliable in- 
formation has been hindering action. Already, at the first few 
sittings of the Committee, information had to be sought for 
from persons with Indian experience, and Colonel Michael, C.S.I., 
one of its earliest employes ; Dr. Cleghorn, the first Madras 
Conservator ; and Mr. Pedder, of the Revenue Department of 
the India Office, have been under examination. But Forestry 
has been a State necessity in all the kingdoms of Continental 
Europe, and India has availed itself of the knowledge of the 
science possessed by other than British subjects. Dr. Brandis, 
for instance, a former head of the Forest Department, and Dr. 
Sohlich, its present chief, are, both of them, of other nationali- 
ties. The Indian Conservators have been remarkably free from 
illness. The malarious atmosphere in the forested mountain 
passes and in some of the forests on the plains had earned for 
them the most evil fame. Nevertheless, all but two of the Con- 
servators have passed unscathed through the sickly atmosphere, 
and they have all left their mark* l)r. Gibson, between 1837 
and 1846, unceasingly advised the Bombay Government both to 
proteot and replant, warning the Government that denudation 
bad already led to the drying up of springs and to diminished 
moisture in the soil, on which, in tropical countries, so much 
depends ; he showed that timbers and fuel had greatly increased 
in prioe, and, he particularly oommended planting the thorny 
babul trees on all the bared and arid sites. Several of his 
Reports were printed, also his Handbook of Indian Forestry, and 
he and his successor, Mr. Dalzell, were joint authors of DaUelTs 
Bombay Flora . 

Dr. Cleghorn's tours of administrative duty in Madras and 
the Punjab were noteworthy for his valuable suggestions as to 

* This ii not quite correct i although men of marked physical and constitutional 
strength have been selected as Conservators, several of them, and notably Mr. 
Brandis, have suffered severely from thrhard work and exposure.— [E d.] 
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the protection of seedlings and growing timber, for the most 
economic modes of felling and for removing logs from the forests. 
He strongly denounced the Coomree, or virgin soil cultivation 
of the migratory forest races, as also the herdsmen’s practice of 
firing the jungle to obtain young grass ; and he remonstrated 
with the Public Works Department on felling valuable timbers 
for purposes for which the wood of very ordinary trees was 
sufficiently serviceable. His periodical reports, his book on 
The Forests and Gardens of Southern India , and his Report on 
the Punjab Himalaya contain much useful information. Dr. 
Brandis, whilst in Burma, printed a catalogue of the timbers 
which he had sent, to the Exhibition of 1862, and when he 
became Inspector-General of Forests, his efforts were direoted 
to obtaining for the Department a legal status. He originated 
the three Forest Acts still in force ; ris., — No. VII. or 1878, 
applicable to India generally, including Bombay ; No. XIX. of 
1881, relating to British Burma ; and No. V. of 1882, for 
Madras. Under this legislation the forests are classed (H as 
Reserved Forests ; (2), Protected and Village Forests ; (3), For- 
ests which are private property. It was on his recommendation 
that a School of Forestry was opened at Dehra, and in his time 
Mr. Kurz’s book on The Flora of Burma , and Mr. Gamble’s 
Timlter Trees of India, appeared. Mr. Dalzell’s principal liter- 
ary labours consisted of nis annual reports, but jointly with 
Dr. Gibson he wrote, also, his Bombay Flora . Colonel Bed- 
dome’s tour of administration in Madras was eminently literary, 
a* his Flora Sylvalica and his works on Ferns and Snakes testify. 
Ceylon has been equally progressive, and though not politically 
formingpart of British India, it may be mentioned, as it has a 
Forest Department of its own, and its Flora and Timber Trees 
have been well described by Dr. Thwaites and Mr. Fergusson, 
In climate and flora it assimilates with the Peninsula. 

It will be seen from these remarks that the Indian Govern- 
ments have been well served by their forest officers^ who have 
shown themselves to possess much literary and scientific ability ; 
and the time has come for them to do something more for their 
department. It is 50 years since Indian Forestry had a be- 
ginning, in the nomination of Dr. Gibson to the superintendence 
of the Bombay forests, and there is now needed from them one 
book bringing their knowledge of the forests and their treee up 
to the present time, and another as a handbook of Indian For- 
estry, arranged in parts, to admit of the regions of British India 
being worthily described. The information in Drs. Stewart and 
Clegnorn’s works on the trees of the Punjab Himalaya ; in 
Btewart and Brandis’ Forest Flora of and Central India ; 

in Mr. Rnrz’s volumes on the trees of Burma ; in Mr. Gamble’s 
Trees of India ; in the third edition of Surgeon-General Bal- 
four’s lumber Tress of India and of Eastern and Southern Asia ; 
and in Colonel Beddome’s Flora Sylvalica , need all to be brought 
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together in compact volumes. The financial results from estab- 
lishing a Forest Department in India justify liberality in making 
its trees and forests better known. Its revenue has been con- 
tinuously on the increase. Twenty years ago, in 1867-68, the 
gross receipts were stated at £884,000, but in 1883-84 they 
amounted to £1,052,190, and the clear profit in that year was 
£408,815. A general and a detailed statement of the 1883-84 
reoeipts and expenditure are subjoined. 

Already, the evidence given before Sir John Lubbock’s Com- 
mittee has furnished valuable information on many points. Mr. 
Pedder (116) says : u The destruction of forests was undoubtedly 
seriously affecting the water supply in many parts of the country, 
and seriously affecting the climate.” He adds (118) : “ There 
are, no doubt, many instances in which it haB been strongly 
suspected that tho diminution of the water supply of the streams 
has been caused by the cutting down of forests.” Ho says (123) : 
Ratnagiri, a rice district, lies between the sea and the western 
ghats, and up to the early years of the nineteenth century was 
so covered by dense forests, that the officers of the Trigonome- 
trical Survey, “ in some cases, had to cut a base line at the rate 
of half a mile a day, for miles through dense forest — whereas 
now the same district has been almost entirely denuded up to the 
crests of the hills. The hills are now almost a bare sheet of 
rook ; and people have complained, and complained bitterly, of 
the decreasing yield of the rice land below, which has been 
attributed, ana I believe truly, to the destruction of the forests, 
which operates, of course, to prevent the water being stored up 
on the hill-sides ; it runs away in violent floods instead of flow- 
ing gently over the country.’ He further mentions (121) that 
“ in the north of the Punjab it has been represented by men 
whose opinions are of very great weight, that the denudation 
of some of the Himalaya forests has caused great destruction, 
from the way in which the torrents have washed immense masses 
of sand and stone from the mountains into the plain.” 

Colonel Michael, in his evidenoe, says : “ My own idea is 
that wherever you introduce a forest, or wherever you have a 
forest, the rainfall is more equable ; it does not come so much 
in fits and starts.” He mentioned that he had “ seen a well- 
known perennial stream dried up completely, upon the slopes 
of the Iftlgiris, undoubtedly from the fact that the timber 
all around it had been out for coffee planting. I can quote a 
particular spring near the ohurch at Ootacamund, from which 
most people qot their drinking water. Within my memory 
the wood which surrounded mat spring was cut down, the 
result being that the spring has disappeared, and there is no 
water there now. I can mention many instances of springs 
being lost from a forest being cut away.” 

On this point Mr. Thiselton Dyer says (611) : “ One cause 
of the unhealthiness of Cyprus is that by the cutting away -of 
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the woods, and the munching off of the young shoots by the 
unrestricted feeding of goats upon the northern hills, every 
drop of water passes to the plain ; the oonsequenoe is that this 
Messaria plain in the middle is muoh more swampy and mal- 
arious than it was when the island was flourishing in classical, 
and even in the middle ages." He adds (612) : “ A great deal 
can bo done in preserving the remnants of forests ; but to re- 
plant a mountain range which has lost its arboreal covering is 
an exceedingly oostly thing to do, and a difficult thing to ao ; 
all that can oe done is, to preserve the remnants from going 
from bad to worse.” 

Groat Britain may take lessons from India and do muoh more 
than it has hitherto done, and ample information has been 
collected to serve as a guide in further action. There is an 
Agricultural College at Cirencester ; an Agricultural Society and 
Horticultural Museum in London. Edinburgh, in 1884, held 
the first International Exhibition of Forestry whioh Great 
Britain has witnessed, and several of the exhibitors have this 
year been examining well-known woods and plantations, while 
for literature an ample foundation has been laid in the journals 
of those societies, in the writings of Mr. J. C. Brown and Mr. 
James Brown, and in the many invaluable reports and books by 
Miss Ormerod. The British Government will, no doubt, in 
time, take up this subject, and other Colleges of Agriculture 
may, within the next decade, be established ; but, in the mean 
time, the county town of every part of Great Britain should 
have its own agricultural museum, with samples of its garden, 
field, and forest produce, with specimens of the insects injurious 
to agri-horticulture, all of them accurately labelled, and with 
hooks to refer to. The agriculturists need not wait on Govern- 
ment for this. Whether colleges be opened or no, every county 
should have its own museum, to admit of ready references. 
I think that I may speak on this point with some confidence. 
I founded the Government Central Museum at Madras, and the 
Mysore Museum at Bangalore, and my experience enables me 
to say that, if they will aid each other by interchanges, most of 
the county towns of this country might have their own useful 
agricultural and forest museums within a year. 

2, Oxford Street , Hyde Park, Edward Balfour. 

20th August, 1885. 


MANUFACTURE OF CUTCH IN BURMA. 

If the hope that some readers of the “ Indian Forester ” will 
come forward and help us to solve at least one of the problems 
that are now puzzling us, I send you the few following rough 
and incomplete notes on cutch and its manufacture in Burma. 
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Cutoh boilers here recognise four varieties of the ontoh tree 
(Acacia Catechu ), distinguished by their bark and the oolonr of 
the heartwood, viz. — 

i. Sha-ni, or Red Cotch. 

ii. Sha-wa, or Yellow Cntch. 

iii. Sha-net, or Black „ 

iv. Sha-bya-kyaung-mw&, or Bine Cntch. 

The first two have a bark like the tamarind tree, the other 
two have a bark like the htauk-kvan ( Terminalia alata. Knrz). 
Of these fonr varieties the Red Cntch is considered the best ; 
the cntoh manufactured from the Bine Cntch will never “ set ” 
by itself, so it is always mixed with the cntch from one of the 
other varieties. 

The greftt difficulty that ontoh boilers have to contend against 
is that the cntoh will not set (or “ sleep ” as they call it), and 
to get over this many expedients have been resorted to, but &b 
yet without any great success. 

Aooording to its hardness m or chants separate manufactured 
cntch into— 

(i) . Sha-ma, or hard cntch, which can he chipped or broken. 

At present it is worth about its. 40 per 100 viss. 

(ii) . Let-lun-ya, or plastic cutch, which can he rolled into a 

hall with the hands without sticking to them. Pre- 
sent value Rs. 30 per 100 viss. 

(iii) . Pet-tok, or visoous cutch. This is usually rolled up in 

largo leaves (“ pet ”) as soon as it is made, and sold 
in this condition. Hence the name. Present value 
Rs. 26 per 100 viss. 

(iv) . Kyin-hlaung-hmo-kat, or hmo-kat. This is much more 

liquid than the former, and is poured into bamboo 
baskets lined with leaves as soon as made. Present 
value Rs. 20 per 100 viss. 

From November to February in each season sha-ma is al- 
most the only ontoh turned out, and, except in the districts where 
the Blue Cntoh tree is very plentiful, nmo-kat is the excep- 
tion. As the season advances less and less sha-ma is turned out, 
and unless great oare is taken in the cooking and in the selec- 
tion of suitable trees, one of the inferior kinds will be produced. 
From April to October sha-ma cannot he produced exoept with 
the greatest trouble and where oertain trees are plentiful. 

One of the principal elements of success in cutch boiling is 
the presence of what the Burmans call “ugyi.” These are 
small white Specks of lime (presumably) deposited in the fibre 
of the wood. From trees rich in ugyi sna-ma may be ob- 
tained all the year round, henoe a cutch boiler is always on the 
look out for them. He professes to be able to discover them 
at a distance, as he says that they have a rugged, light grey 
bark like the tamarind, and are usually found on high ground* 
Having discovered a tree which he supposes to contain ugyi 
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he (biases it to the heartwood on two sides ; at first the ugyi 
are not disoernible, but after 7 or 8 hours they begin to appear, 
and when the outoh boiler re-visits his blazes the following 
morning they are quite apparent. If a dead tree be blazed in 
a similar manner the ugyi, if present, are apparent at onoe. 

According to the position of the ugyi m the seotion of the 
tree the woods are classed by outoh boners as follows : — 

i. TWon-bya, t.i., all over the seotion. 


ii. Pat-yan, t.e., in a oirole. 


iii. 8w6-bauk, i.e. 9 on one side only. 

Ugyi are mostly found in sha-ni, seldom in sha-wa and 
never in sha-net or sha-bya ; always in the heartwood and never 
in the sapwood. 

Noticing the effect of these ugyi on the ontch and believ- 
ing that the addition of a few handfuls of lime would serve 
the purpose equally well, the cutch brokers some years ago or- 
dered their agents to try the experiment. The soft outoh cer- 
tainly turned out hard, but the lime was immediately detected 
by the merchants, and the cutch could not be disposed of at any 
rice. This seems rather absurd, as it is generally supposed 
ere that the English market cannot tell good outoh from bad. 
but the fact remains the same, and no cutch boiler will now ada 
lime under any circumstances. I may relate, en panant , that 
for the last three years a gentleman has been buying pure cutch 
in the district, and boiling it np again with 25 per cent, of go- 
down sweepings. This he sells in the English market, ana I 
am informed by the agent of a rival firm that this adulterat- 
ed stuff fetches as high rates in the home market as the best 
outoh that can be shipped from Burma. 

I had reoeived information that in Upper Burma it was cus- 
tomary to mix the ordinary cutch with certain proportions of 
cutch made from trees other than the acacia, both for improv- 
ing the oolour of, and giving hardness to, the outoh ; idle two 
pnncipjd trees being the than-bin (Bignonia T) and htauk-kyan- 
nin ( TerminaUa aUxta, Kurz). I obtained the services of an 
old ontch boiler from Upper Burma, and sent Banger Moung 
P&, who has been trained at Dehra Ddn, out with him to cany 
on soipe experiments. The than-sha (t^., the ontch made 
from the than-bin) had been described to me as befog of a beau- 
ty golden yellow and always hard, but the than-eha that 
was obtained in these experiments was of a deep claret odour, 
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and intermediary between pet-tok and let-lun-ya as regards 
its consistency ; this than-sha was made in the nsnal way, except 
that the bars of the tree was used instead of the heartwood. 
For the same quantity of material one-third more cntch was 
obtained than trom the ordinary ontch wood. Great trouble 
was experienced in the boiling to prevent the liquid boiling 
over ; moreover, it gave off a vapour which had a most intox- 
icating effect on the cutch boilers, and occasioned loss of ap- 
petite and general debiMty for a timei The cutch that was ol>- 
tained was afterwards boiled with the ordinary u hmo-kat ” in 
the proportions of J than-sha to J hmo-kat, and the result was 
a good coloured pet-tok cutch, worth about Rs. 25 per 100 visa ; 
equal proportions of than-sha and hmo-kat gave almost the same 
result. They say that when adding the Than in Upper Burma 
in order to obtain a good colour a large handful of the Than 
bark is placed at the bottom of each chatty, which is then filled 
up with chips of acacia in the usual manner. 

But a very small quantity of pure than-sha finds its way into 
the market ; it is sold at the same rate as the ordinary pet^tok. 

Another set of experiments were carried out with the htauk- 
kyan-bin ( Terminalia alata ), but with no greater success. I had 
been informed that the heartwood of this tree was used to make 
the outch, but the Upper Burman declared that this was an error, 
and that the powdered bark only was used. Some of this bark 
is extremely rioh in ugyi. Moung P& first tried to obtain a 
cutch by boiling the bark as in the case of the than-bin, but he 
could only get a thiokish red liquid, which, when boiled up with 
hmo-kat, made no difference to the hardness of the product. 
Some of the bark was then powdered and boiled up with hmo- 
kat, whioh had the effect of hardening the cutch up to peb-tok, 
but owing to its having lost its transparency its market value 
was not increased. I intend to try and obtain cutch from the 
heartwood of the htauk-kyan on a future occasion. 

These few experiments, incomplete as they are, would lead ub 
to suppose that both the than-bm and the htauk-kvan-bin are 
rioher in Borne salt than the sha-bin (cutoh tree"), and that this salt 
has a marked effect on the hardness of the cutch produced. Per- 
sonally I felt convinced that a series of ohemical analyses careful- 
ly carried out and extended over all seasons of the year would 
show us that soft; cutoh can be hardened by the addition of one or 
more simple salts, and Mr. Popert has promised to try and ar- 
range with Dr. Romanis, the Government Analyst in Rangoon, to 
have such a series of analyses oarried out. in the mean time 
if any one would kindly suggest any experiments likely to lead to 
the solving of this proolem I shall only be too glad to try them. 
I have Bpeoimens of all the materials used in the above experi- 
ments, as well as specimens of the results obtained, and if any of 
your readers would oare to have samples I will willingly for- 
ward them. 
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Perhaps tome Forest offioer in India wdl kindly mform ns, 
throueh your oolnmns, whether they experience the remedifh- 
SSt getting ^e cutch to set, and if they know of any way of 
getting over the difficulty. H SltADIt . 

SAL TIMBER IN THE QARO HILLS. 

W* have received the following statement of «ie dimensions 
of §41 trees m the Dambu forest in the Garo hills and of their 
yield ininetre glnge sleepers. It is probable that except m the 
Central Provinces and a few remote forests in Kumaon and 
Nepal, that sil trees of the above dimensions are no longer to 
be found in India : — 

Treeo. Girthi 4' from bsse. 


ery iew uuuuw um, w* 
than ail or seren altogether. 


6' and 

7 \ 

r 

if 

8' 

8' 

»» 

9' 

9' 

M 

10' 

10' 

it 

11' 

11' 

It 

12' 

12' 

it 

18' 

14' 

it 

15' * 


Total, 900 

Average number of 6* feet logs to each tree (10). 

Produce of metre gauge (6*' X 8’ X 4J*) sleepers from 10 trees 


Girth. 

Good 

sleepers. 

Rejected. 

11' 3* 

181 

11 

8' 5" 

106 

5 

8' 2" 

47 

7 Bent tree tnd bad 

T V 

88 

1 wood. 

10' 0' 

94 

4 

9' O' 

57 

••• 

8' O' 

94 

••• 

c' r 

S3 

... 

6' 5* 

36 

2 

10' 0" 

62 

4 


Total, 748 84 

Average 74*8 sleepers per tree. Of course these are large girths. 

The Dambu forest, which was discovered by the Editor in 1M0, 
and described in the u Indian Forester,” has lately been worked 
by a firm who agreed to pay the Assam Government Es. 20 per 
tree, but owing to the difficulties of export and labor, the work 
has proved very unprofitable, in spite of the magnificent dimen- 
sions of the a41 trees, and the splendid quality of the timber, 
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CANAL PLANTATIONS, N.-W. PROVINCES, 1884-85. 

The report on the Canal Plantations in the N.-W. Provinces 
for 1884-85 was only reviewed by Government last February, 
and we regret we have not hitherto had space for any notice of 
Hie excellent work that is being clone. 

Nutural reproduction in the forests directly under the manage- 
ment of the Forest Department is generally so complete, that 
Forest officers have not, a« a rule, much experience in systema- 
tic plantations, and many valuable lessons might be learned in 
these canal plantations, were a Forest officer deputed to the 
charge of some of the more important ones as Colonel Forbes, 
the Chief Engineer in the Irrigation Department, has proposed. 

The following statement gives the areas and net revenue of 
the plantations exclusive of those in Dehra Diin, which are mere- 
ly avenues : — 


Oanali. 

Aro* la 

Net revenue per 

acre. 

InarMM or 

acres. j 

1884-88. 

1881-84. 

1883*68. 

dsensse. 



Rs. 

Bs. 

Rs. 


Upper Ganges,.. 

10,500 

868 

24 

285 

+ 128 

Lower Ganges, .. 

9,017 

068 

1*7 

05 

- 102 

•• «• a* 

3,590 

1-88 

44 

1*8 

- 307 

Eastern Jumna, 

1.490 


90 

27-4 

+ 11O0 

Total, 

24,597 

8'20 

2*8 

81 

+ 0-40 


The financial result* of the plantation are shown below. It is 
a pity that the total capital expenditure is not ascertainable, hut 
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it is evident from the figures that the plantations are paying 
their way handsomely : — 



13*54,6501 + 6*33,647 ... ll&M 74,392 + 78,698 
























The increased net revenue in the Upper Ganges, is said to be 
due to abnormal sales of fuel, and is not likely to be main- 
tained. 

The falling off, in the Lower Ganges, is simply dne to the 
main t en a n ce charges for part of the area being for the first 
time debited against revenue. 
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The decreased revenue in the Agra Canal is due to the small 
demand, and difficulties of carriage owing to the stoppage of 
navigation when the Jumna river was low. The large increase 
on the Eastern Jumna Canal is due to the clearance of over- 
aged and deteriorating trees. 

The total number of trees in the plantations is as follows : — 


Osnali. 

1888-84. 

1884-88. 



C ft. girth 
and over. 

Total. 

6 ft. and 
over. 

Total. 

Upper Ganges, •• 

Lower „ •• 

Agra, •» .. 

Eastern Jumna, 

DUD, .. .. 

• a 

• a 

8,803 

4,964 

874 

15,088 

1,831 

698,637 

534,394 

290,404 

235,284 

10,107 

11,766 

7,864 

838 

12,718 

1,582 

740,488 

568,456 

859,196 

229.520 

12,840 

Total, 

• • | 

81,060 

1,768,826 

88,768 

1,905,495 


The trees are classified as sissu, kikar ( Acacia arafrica), tun, 
mango and other kinds. 

The prices obtained for the different canals were as follows : — 




| Price m. 

Canals. 

No. of tress 
felted. 

Per tree. 

Per 100 

cubic feet loge. 

Per 400 cubic 
feet, or loo 
maunde fuel. 



Rs. 

Rs. 


Upper Ganges, 

26,651 

Timber trees. 

1-59 

45*82 

20*74 

Lower Ganges, .. 1 

9,688 

0*26 

25*9 

15-6 

Agra, 

57,407 

0*24 

NiL 

12*11 

Eastern Jumna, 

18,202 

8*68 

68*18 

1517 


The total number of trees of all kinds felled in the Lower 
Ganges plantations cannot be given, but exceeds 26 , 920 . ' 

The average rates obtained for tne trees appear to be very 
low, the highest prices obtained being as follows : — 

Upper Ganges, Aligarh Division, ... ... Be. 2*27 

Lower Ganges, Mainpuri „ ... ... t , 7 81 

Eastern Jumna, ... ... ... ,,40 00 

It is a pity that in his review Colonel Forbes cannot give 
a correct summary of the trees sold in each year as compared 
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'with the average, for at least five years, distinguishing the 
timber trees from those sold for fuel in every case, and giving 
the total cubic contents of each class. 

There can he no doubt that these canal plantations yield 
large quantities of fuel, especially from the Eastern Jumna Canal 
plantations, as there is at present hardly any sale for fuel from 
the Government forests along the Jumna, and it is even difficult 
to dispose of the Jumna drift timber, whilst that on the Ganges 
river communds a ready sale at high prices. 

When we consider the demand for fuel which the large cities 
of Delhi, Muttra, Agra, &c., must create, it can only be the 
supply from the canals which meets this demand. 

air. Groig, the Conservator of Forests, inspected the planta- 
tions on the Agra Canal, and has written a detailed report on 
the working of the plantations as a guide to the Forest offioer, 
who it wa* expected would be appointed to the charge of the 
Agra and Eastern Jumna Canal plantations. 

Government lias not hitherto been able to spare an officer, 
but there can be little doubt that one deputed for a few years 
to the work would gain greatly in experience, and the canal 
plantations might be expected to benefit by scientific treatment 
under a properly trained mun. 

Mr. Greig's detailed report is not printed, but some general 
remarks by him given in the Appendix are interesting, and we 
append them in full. 

“ My object in re-visiting the plantations of the upper 109} miles 
of the Agra Canal, which I inspected only a year ago, was to 
prepare a report with sufficient detail to be a guide to the offioer 
who is to be appointed to take charge of them, and to enable him 
to commence work in them at once without waste of time by further 
in spection. 

“ The following general remarks apply either to the whole, or 
to large portions of the plantations, ana could not be conveniently 
embodied in the notes for each mile:— 

“ From mile 56 downwards the old customs hedge runs along the 
outside of the left bank plantation. It occupies abont 15 feet of 
land, and is often 15 to 25 feet in height, but is open underneath 
and does not form a fence; it is generally composed of for, but 
sometimes there is a line of kikar. 

44 The dense shade of this fence interferes with the growth of 
young trees in the plantation ; therefore it should be grubbed up 
and the land sown with kikar. 

44 At miles 77 and 100 there are navigation channels to Mut- 
tra and Agra. Down to about mile 60 it pays well to send wood 
up to Delhi, where there is a very large demand. From miles 60 
to 77 Muttra is probably the best market. From miles 77 to about 
120 the wood sells in Agrn. This report embraces only the upper 
109| miles of the canal, but the banks have been planted along the 
whole length I believe, though I saw them only down to milwl80. 
Below mile 109} the plantations are narrow and are not of much 
importance. 
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“ From mile 100 upwards the plantations on both banka have 
been fenced by a large ditch and bank, whioh must have cost many 
thousands of rupees. From want of repair this no longer forms a 
fence, and, consequently, the plantations are heavily grazed over 
and, in some places so trodden down by cattle that the land is as 
hard as a road. Below mile 100 there is no attempt at a fence. 

“ It should always be remembered that shisham is valuable for 
timber only ; it fetches about 80 per cent, less than kikar as firewood , 
and takes twice as long to grow to maturity. Therefore, when thin- 
ning the plantations, only those shisham trees should be left to 
grow to maturity which have long straight stems, a healthy appear- 
ance, and show promise of producing a fine log of timber. In my 
notes on 4 Future treatment/ I have not recommended any sowing 
or planting of shisham. My reason for this is that there is some 
shisham in almost every mile of the plantations, and, as the soil 
varies very much and many of the trees do not Bhow promise of 
growing into valuable timber, I think it will be best to let the 
reeult of the exieting crop decide where and to what extent ehitham 
should be grown in future. Most of the existing crop of shisham 
is about 12 years old, and it will probably take another 12 or 15 
years to grow to maturity. The kikar which is of the same age is 
now mature, or almost mature, on the Agra Canal ; therefore there 
is time to obtain another crop of kikar before the shisham is fit to 
fell, and then, where kikar is sown in blanks with shisham, as is 
often recommended, the whole crop will he fit to Jell at the same 
time } which, in narrow belts like the canal plantations, is the main 
point to be desired. In Buch plantations a full crop can never be 
obtained unless it is of one age and height. 

“ Kikar is a tree which requires plenty of light, and therefore 
it is always desirable to thoroughly clear the space before sowing 
it with kikar. 

“ The best and cheapest method appears to be to sow in lines at 
10 feet apart, the lines to be dug 2 feet broad and 1 foot deep. The 
seed should be sown immediately before, or at the very commence- 
ment of, the monsoon. The seedlings should be watered until they 
are 2 feet high, and weeded until their crowns are well clear of the 
grass, and they should be freely thinned from time to time, where 
necessary, after they are about 4 feet high. 

“ Where the soil is bad tisar,* where eowinge will not thrive, kikar 
tramplante should be used, but there is not much of suoh soil on the 
Agra Canal. 

“ To prepare kikar transplants the following is the best method 
Thoroughly clear the nursery of all weeds, &c., and plough or dig the 
soil about 8 inches deep (if dug deeper the roots grow too long); 
sow the seed (not too thickly) towards the end of January in drills 
18 inches apart, and keep the ground watered and weeded, thin the 
seedlings in May, leaving only one plant in every foot of line; and by 
the middle of June these ought to be from 12 to 18 inches, high. 
The ground to be planted should be prepared thus Dig pits of 
2 feet in depth and about 15 inches in diameter at 20 feet apart, 


' Salt barren aoikof the Doth.— [E d. J 
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rod have the work completed by the middle of June. With the 
first burst of the monsoon, when the esrth is thoroughly wet, dig up 
seedlings with s good bell of soil attached, bind some grass round 
the ball to keep the soil from falling off, carry the plants to their 
destination on a rough stretcher and plant them at once. For this 
kind of planting the nurseries should be as dose to the land to be 
planted as possible. 

“Fencing *— One of the very first works to be taken in hand should 
be to make 41 Agave** nurseries, wherever new plantations are to 
be formed. 

“ The bank and ditch fentp, with agave on the bank [as described 
in paragraph 7 (a) of my printed report No. 665, dated 11th February, 
18/91, will be the best fence for these plantations, for the soil is well 
suited to the growth of agave. It will not cost above Be. 80 a mile, 
I think, along the upper 100 miles, for in most places all that is 
required is to clean out the old ditch, reform the bank, and plant 
the agave This is a work which roust be done gradually and 
systematically. The officer should make his plans for some five or six 
years a-bead, and arrange to have the ground fenced by the time 
it is to be planted. For the first few years, until the agave has 
grown up, the new plantations must be protected by temporary 
thorn fences. 1 think it will be a good plan to have an 8 or 10 feet 
opening at about every half mile or so of the permanent fence with 
a 41 Sussex ” gate, which is a very simple affair and is made thus:— 



'* This gate baa no binges. The upper bit is a rough pole ft or 
4 inches thick, and the lower portion is a paling about 24 feet 
high. They am kept in position by bping let into slots out m the 
gate-posts and are very easily lifted out. The pole ought to bo 
aboot a foot above the paling, thus forming a firm gate 8} feet 
h%h. The paling should be made so at to keep out goats and 
■beep. Gateways at abort intervals will, at any rate, do away With 
the erase for making gaps in tbs fenee. 

^vBbe ends of the new plantations might be dosed with a temporary 

“ Where there is a drainage out or rdjbaha on the ontdde of the 
plantation; as for instance, between mile poate 86 and 90, 49 lrnd 56, 
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Ac., no other fence ie neoessary ; therefore inch parte might be 
planted up first. 

“ Another Tory important work which should be attended to at 
ones, is the thinning of the existing crop of shisham. A good deal 
of it has been very well thinned of late years, but almost all of it re- 
quires more thinning now : for if the trees are too crowded they 
grow tall and thin and get bent by the weight of their crowns, and 
such trees can never beoome valuable timber.” 

As regards the supply of grass from the Canal plantations, 
we give the following interesting extract from Major Harrison’s 
report on the Upper Ganges plantations 

M Orau tale *.— In paragraph 5 of Chief Engineer's review of laBt 
year's plantation report it was directed that the practice which pre- 
vailed m the Meerut Division of letting out canal bankB for grazing 
should he discontinued. It appears that grazing on the canal hanks 
in this division was first permitted in 1878-79, hut only in places 
where there were no young trees to be injured by cattle. In the 
following year grazing was stopped, hut Bince then it has been 
allowed until the close of last year. In June 1884, auctions were 
held for selling the right of cutting grass on the canal banks, one 
condition of the sale being that no grazing was to be allowed any- 
where inside the fences. Apparently, however, a set was made all 
along the canal in this division to force the Department to let the 
lands for grazing, and there were absolutely no biddings whatever. 
The auctions having proved a failure, the villagers were informed 
that the Executive Engineer was prepared to receive tenders for 
portions of the hanks. 

“The following table shows the amount realized for grass during 
the past seven years : — 


1878- 70, 

1879- 80, 

1880- 81, 

1881-82, 

1882-88, 
1888-84, 
1884-85, 


Yean, 


Amount Vf gtw 
■alea. 


Es. 

4,075 

8,728 

8,126 

8,640 

4,205 

5,080 

8J28 


* The steady increase from 1880-81 to 1888-84 is doubtless due to 
msuig having been permitted. The Executive Engineer reports 
that there are now no long stretches of bank without young Ipm 
•o there can be no doubt that if grazing were allowed the loss would 
more than equal the increase in receipts on that account. 

* In November 1888, Government asked for information regarding 
$h0 amount of grass that oould be drawn from canal leads vnthtfae 
view of utilising it for supplying the hones of the British mounted 
corps- The quantity of grass Available cannot be estimated with 
any ppstenoe to accuracy. Much of it is ooarse and fit. only for 
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thatching. In plaoef where the trees are eloee together there ia of- 
ten a denee nnoergrowth of buthea and no graec. A considerable 
amount of good fodder grass is doubtless available, but the Meerut 
Division is the onlj one in which there is likely to be much demand 
for it for cavalry purposes. 

11 Taken all round, it appears that the receipts from grass sales 
average nearly Re. 1 per acre both on canals and distributaries." 

There oan be little doubt that a good crop of dhub gross could 
be grown under the trees, if the ground were carefully weeded 
ana dbiib grass planted, and this might be done with great ad- 
vantage within 10 miles of the military cantonments. 

Major Harrison’s remarks on usar plantation are also of in- 
terest — 

“ An estimate for farming three plantations in fisar was sanction- 
ed by Government in October 1881. The oompletion report was 
submitted to Government during last year. 

11 The plantation in the 1st Sub-division has an ares of 20 acres, 
and cost Rs. 271, but the full area has not been worked up to. 
That in the 2ud Sub-division adjoins the ?urdilnagar plantation. It 
has an area of 11 aores, and cost Rs. 660, or Rs. & per acre. That 
in the 8rd Sub-division is opposite the Suraha inspection bouse. It 
has an area of four acres, and coBt Rs. 211 f or Rs. 58 per acre. 

“ The Executive Engineer considers ‘ the general result as a failure, 
certainly from a financial point of view,* and proposes to try a 
system of obtaining transplants introduced by Mr. Campbell, the 
Forest officer in charge of the Gorakhpur forests. The seeds are 
sown in split pipes tied together with string, and as soon as the 
tap-root reaches the bottom of the pipe the pipe is taken to the 
plantation, and a corresponding hole being dug, the tree is oarefully 
removed by cutting the string and lowered into the holes. Execu- 
tive Engineer proposes to make the holes in tisar 1 only six inches 
in diameter,* bo that the upper layer of bad soil should continue to 
act as a pipe and the tree root should be prevented from spreading 
laterally. Executive Engineer has been asked to submit an estimate 
of the cost of an experiment which is not to exceed Rs. 800.*’ 


FOREST ADMINISTRATION IN COORG, 1884-85. 

The area of the reserved forests in Coorg amount to 238 square 
miles, and are now being permanently demarcated with stone 
cairns and cut and numbered stone pillars. The settlement of 
the Gh&t forests, estimated at 349 square miles, has not yet been 
commenced, as their survey is not yet completed, and it is not 
yet decided under what law the settlement can take place. 

With a view to collect data for working plans for the more 
important teak forests in Coorg of Nalkery and Hutgutnad, 
the plan of linear valuation surveys had been adopted, straight 
lines being out through the forest from cud to end, 5 chains 
broadband all tl\e trees enumerated and measured in sections of 
one mile. 
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It is not qnite olear from Mr. Dickenson’s description of 
these valuation surveys, on what system the work is being done, 
and the advantage of cutting perfectly straight lines through a 
forest across ravines and uneven ground, supposing that the 
forest area is not level, is very doubtful, lines following the con- 
figuration of the country so as to serve as roads being far more 
useful. 

It is also doubtful whether Mr. Dickenson has a sufficient 
staff at present under his orders for him to undertake work- 
ing plans, which have been found in other provinces to take 
up tne time of special officers entirely freed from ordinary ex- 
ecutive work for more than one season. 

As regards fire protection, we quote as follows from the 
Government of India review : — 

44 Fire protection, the result of which is exhibited in the following 
table, was not quite so successful during the year under review as 
in 1888-84:— 


Tor. 

Atm 

attempted 

Failures. 

Area 

protected. 

Percentage of 
failures to 
area attempted. 

Cort per aqnare 
mile proteoted. 


aq. m. 

sq. m. 

sq. m. 


Rs. 

1884-85 

194 k 

18 

176 

9 

18 

1888-84 

198 

15 

178 

8 

11 

Increase or decrease in 






1884-85, .. 

1 

8 

-2 

1 

7 


44 The total expenditure under fire conservancy rose from Rs. 19,574 
to Rs. 22,744, though the area attempted was increased by only 1 
square mile. The cost per square mile protected increased from Rs. 
11 to Rs. 18. The failures are ascribed to carelessness on the 
part of the Subordinate establishment. 

44 The area of forests which are fire-protected by nature comprises 
the whole of the evergreen forests on the Western Ghftts, which are 
estimated to contain 349 square miles.” 

Under the head of natural reproduction we read as follows: — 

11 To aid teak seedlings some small areas in Nalkeri and Aneoadu, 
about 200 acres in each, were treated by weeding out the soft 
species dominating the teak. As felling operations become regulat- 
ed it will be proper that the area in which fellings take place should 
be treated at the same time by the kind of weeding alluded to 
above. Teak saplings were freed out as well as the seedlings. The 
work was not however thoroughly done. 

44 The common small bamboo (Dendroeabmus ttrieim) seeded over 
considerable area. Patches of 100 acres on the hill sides seeded 
and died off entirely. As a rule this species of bamboos seeds by 
isolated clumps. The phenomenon above described was quite unex- 
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peeked. It it perhaps due to exceptional seasons. The heavy 
monsoons of 1882 end 1888 with the long drought of 1884. It will 
be intereeting to tee if the eeeding spreads generally this jeer.” 

The following extract from the Government review it im- 
portant : — 

“ I am to draw attention to the very successful cultural operations 
that have been undertaken in British Burma, in areas over which 
the bamboo had flowered and died. These have now been com- 
pletely stocked with teak at a very low oost The area of flowering 
bamboos is carefully fire- traced and burnt' over, and teak seed is 
dibbled in at 6 or 6 feet apart. Without burning, the rate which 
usually invade areas on which bamboos have flowered, would des- 
troy the teak seed, or the adedlings might be ohoked by the young 
bamboo crop.’* 

The following account is given of the plantations in Coorg: — 

M The teak plantations were enlarged by 184 acres, the sandal by 
24 acres. The area now planted is— 

Teak, 568 acres. | Sandal, 801 acres. | Fuel, 85 acres. 

“ The teak plantations at Eootompolle are doing veiy well, they 
measure now 281 acres. An invasion of oaterpillars after last mon- 
soon did muoh damage. They appeared in crowds (8 or 10 different 
kinds), and devoured not only all the leaves but the top shoots too 
in some cases. This plague retarded the growth of the trees some- 
what. It is probably attributable to the surface of the soil being 
too clean of weeds and jungle vegetation, so that there was nothing 
else but the teak for the caterpillars to eat. This theory is borne 
out by the fact that the old plantations where the weeds are allowed 
to grow did not suffer.” 

The cost of teak plantation is Rs. 105 per acre up to date, 
that of sandal is Rs. 26-8-3 for new work, and Rs. 15-14-1 for 
old work, the total cost not being given. 

Grazing in the Coorg forests is not yet properly regulated, 
the Commissioner of Coorg states that the village forests as- 
signed in 1874-75 do not provide sufficient hot-weather graz- 
ing, and that the attempt on the part of the Forest Department 
to lease the grazing in North Coorg to a contractor had led to 
an outcry from the villagers, so that the Chief Commissioner 
has prohibited this arrangement except for herds of cattle from 
Mysore. The Mysore Government Am rat Mahal cattle and 
those of the Madras Government Dep6t at Hnnsar, also claim 
free grazing in the Coorg frontier forests under a grant in 1814 
by the Coorg Raja. 

The number of these cattle are estimated at 4,000 and 2.000 
respectively. 

The Deputy Conservator of Forests explains the case as fol- 
lows : — 

'“The cattle come in large herds— the drivers make a camp and 
settle down for a fortnight or three weeks in one spot, round wbieh 
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the herds, not onlv of Amrat Mahal cattle, but it la believed, of 
their own (the herdsmen's) cattle, grazing daily and tread down the 
whole jungle, destroying quantities of young plants.* He proposed 
that (1), a flee of As. 8 per head per mensem should be charged on 
all the cattle brought in, to form a fund from which the damase 
done might be repaired ; (2), that the principal herdsman should be 
placed under the orders of the local Foresters, whereas at present 
they defy their orders ; and (8), that the number of cattle to be sent 
each year should be communicated to the Forest Department in 
time to make adequate arrangements. These proposals were not 
sanctioned by the Chief Commissioner, who considered however that 
the amount to be realized by charging a fee per head for grazing 
the cattle of the Amrat Mahal and Madras Depdt cattle, should be 
calculated, and application made to have the amount shown as 1 a 
paper credit.’ ** 

There is not much of interest in the chapter on yield and 
working, but the following summary in the Government of India 
review shows what has been done by Government agency : — 

“ The number of trees felled by Government agency, as compared 
with that of the two previous years, is as follows 


Yaw. 

1 

T«ik, ! 

Other trees. 

Total. 

1684-86 

668 

848 

1,601 

1888-84, 

817 

969 i 

1,786 

1882-88 

494 

1,186 j 

1,680 


“ The yield of the forests seems to have been as follows during the 
year under review : — 

“ (o). In Beserved Forests 


i 

1 

Teak. 

other trees. 

Teak poles. { 

Other poles. 

Bamboos. 


C. ft. 

C. ft 

No. 

No. 

No. 

Dj Government agency, 

28,116 

No. 

26,779 

No. 

198 

1,506 

116,984 

By purchasers, . • 

8 

462 

•• 

6 

184/176 

By free grants, • • 

•• 

•• 

•• 

1 • 

• • 

Total, 

•• 

;• 

198 

1,611 

800,610 
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" (6). In Unreserved Forests 



Teek. 

Other treat 

Tmk petal 

Other pota 

Baaboee. 


No. 

No. 

No. 

No. 

No. 

By Government agency, 

•• 

•• 

•* 

S 0 

t e 

By pnrchaeera, 

11 

51 

** 

• e 

e e 

By free grants, 

•• 

189 

•• 

61S 

7,880 

Total, 

11 

190 

•• 

616 

7,880 


M (c). On alienated land — 35t trees. 

44 A summarj of the produce disposed of from reserred forests is 
given in paragraph 78 of the Report, and shows that Rs. 62,222 were 
realised against Rs. 42,788 in the previous year, the inoome of the 
dry forest amounting to 6} annas per acre. 

“ Seventy-two and a quarter tons of sandalwood were collected 
during the year under review, at a cost of Rs. 2,076, whereas last 
year 74) tons were collected at an expenditure of Rs. 8,605. The 
quantity collected is small, but the cost has been 'reduced from 
Rs. 47-1 to Rs. 28-11*6 per ton. The work is now done depart- 
men tally, which is in every respect considered more satisfactory 
than the former arrangement." 

The quantity of timber removed from the forests by pur- 
chasers was as folio wb : — 



Referred 

Forests. 

Unresared 

Teak, ••• ... ... 

Hound (PUrooarput Mmtalinui), 

Other wood, ... ••• 

Other wood poles, 

Bamboos, 

Total, 

8 

50 

402 

6 

184,676 

11 

8 

48 

••• 

••• 

186,187 

•2 


The rates at whioh firewood is sold under licenses for ths 
town of Meroara is 4 annas per oart load. The financial results 
of forest co nse r va ncy in Ooorg for the last ten years are given 
in the annexed table ; — 
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The revenue has not increased as fast as the expenditure, this 
is said to be due to the fall in the price of sandalwood, and to 
the sales of clearances for coffee plantations being almost nil. 

“ The quantities of sandalwood oolleoted and sold during the past 
five years, with the revenue realized, are given below : — 



Amount Araag* rata 

realised. par ton. 


84,842 

805 

14,059 

281 

77,407 

408 

10,908 

801 

85,650 

300 


The principal sources of revenue at present are : — 

Rs. 


Timber by Departmental agency, ... 48,580 

Sandalwood „ „ ... 85,650 

Cardamoms removed by purchasers, ... 20,707 

Other heads, ... ... ... 13,295 


Total Rs., ... 1,18,282 


The cardamoms are leased in the unreserved ghdt forests, 
and as the leases fall in this year, the future arrangements for 
this branch of revenue are under consideration. The revenue 
from grazing is merely Rs. 202, whilst that from bamboos is 
nearly Rs. 8,000, and other minor produce Rs. 1,855. 

Mr. Dickenson gives an interesting instance of the damage 
done to sandalwood by coffee cultivation : — 

“ Compensation was recovered from various persons on account 
of damage done to sandal trees in private lanas to the amount of 
Bs. 57-12-0, a demand for Rs. 764 has been made for sandalwood 
destroyed on two clearings made for coffee cultivation on bane land, 
but has not as yet been recovered. 

u This illustrates the damage done to sandalwood by coffee culti- 
vation. The land in auestion is not more than 15 acres, but was 
very rich in sandalwood. As time goes on Government will have to 
oount more and more on its plantations for the future supply of 
sandalwood in Ooorg.” 
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THE RE-AFFORESTING OF WASTE LANDS IN IRE* 
LAND, AND THE APPLICATION OF FORESTRY TO 
THE REMEDY OF THE DESTRUCTIVE TOR- 
RENTS AND FLOODS OF THE CATCHMENT 
BASINS OF THE CHIEF RIVERS 
OF IRELAND. 

By D. Ho WITZ, Forest Conservator , Copenhagen. 

The reclamation of the waste lands in Ireland has recently oc- 
cupied the attention of Parliament and Dr. U. S. D. Lyons, 
Member for Dublin, has specially taken up the matter. At his 
request Mr. I). Howitz, an officer of the Danish Forest Depart- 
ment, visited Ireland, and examined the most denuded portions 
of the country where reboisomont operations are most urgently 
needed, and especially the Lough Neagh catchment basin, 
where the Government have already undertaken a series of 
engineering works to stop the periodical inundat ions, to which 
the country below is subject. Some plan for ro-wooding the 
surrounding highlands and slopos is required, by which the 
present annual recurrence of sudden and disastrous floods may 
be checked, a perennial supply of water secured for the streams 
so as to render them navigable throughout the year, and the 
formation of malarious swamps prevented, objects which, in the 
opinion of Mr. How itz, no amount of the most skilled engineer- 
ing will be able to accomplish. If the ro-afforestation of a com- 
paratively small area is successfully carried out, the great bene- 
fits derived therefrom will bo practically demonstrated to the 
country, and the work will, we may hope, he at once taken up 
with enthusiasm in every other locality which now suffers from 
the absence of forest. 

Mr. Howitz begins by referring to France, Switzerland, 
Spain, Sicily and other countries in which the work of re-wood- 
ing denuded hill-sides and planting up bare swampy tracts has 
been pursued with more or less vigour and the beneficial re- 
sults derived from the operation thoroughly recognised. To 
France is due the glory of having taken the lean and set the 
example to the rest of the world. The forest rules framed by 
the French Government for the roboisement of the Alps and 
those drawn up, on the model of the French rules, by the Swiss 
are recommended to the consideration of Parliament. 

In Ireland the hills have once boon clothed with forest of 
valuable timber trees, remains of which are to be found every- 
where in the bogs, whereas in the Alps, the Pyrenees and the 


• After the very remarkable oaoer on the same subject br Dr. flchlich end 
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Ardennes and in Auvergne only the less valuable and hardy 
trees can be £rown. Then again the shorter carriage to the sea 
and the proximity of England, the largest importer of wood in 
the world, gives to the proposed works in Ireland a vastly more 
favourable financial aspect. During the period of seven years 
closing with 1878, the average annual importation of wood into 
England was 290,000,000 cuoic feet, and exceeded the collective 
importation of France, Germany, the United States of America, 
Holland, Belgium, Denmark and Spain by 91,000,000 cubic 
feet. Of the wood taken by England from foreign countries 86 
per cent, consists of building timber of large dimensions, 55 
per cent, of boards and scantlings, and 5 per cent, of coopers’ 
wood. 


The Norwegian forests have ceased to export, and the quality 
of Swedish timber is deteriorating every year, as the necessity 
for meeting the demand by cutting young, immature and in- 
ferior forest is increasing. Germany can scarcely supply its 
own markets, and the exportation of timber from the Baltic will 
soon cease altogether. The capabilities of the “ virgin forests ” 
of Russia have been much exaggerated. Thus the timber sup- 
ply of England is already an urgent question, and the Irish pro- 
ducer of the ordinary market-classes of timber, with the great 
facilities of transport he will command, will be able to demand 
his own price and consult his sole convenience in felling and 
putting his wood into the market. 

The greatly increased demand for telegraph poles, sleepers, 
pit-props, &c., &c., for which pine wood is chiefly used, indicates 
at once the species of trees to employ in the afforestation of the 
waste lands. The pines and other conifers are very rapid grow- 
ers, and the climate and soil of Ireland are eminently suited for 
their production. 

Of the 20 million acres which constitute the area of Ireland, 
about one-quarter is well suited for forent, and this proportion 
of forest to other land is not at all too high for that countiy. 
All the ranges and bogs, all the barren ancf desolate coast lanas, 
and a great many of the very poor grass lands, are natural forest 
land, and should be maintained and treated as such. Many 


hundreds of thousands of acres do not yield 6d. per acre per an- 
num, and actually the greater portion of the 5 million acres do 
not pay even Id. There are large areas of grass land and many 
fenoed paddocks on the ranges, where the heather and the bracken 
are so abundant, and rocks and stones cover the ground to such 
an extent, that the rent per acre is not more than From Is. to 2 «. 

Mr. Howitz shows how under forest the net income would be 


at least £1 per acre per annum. He puts down the firet cost 
of establishing a pine plantation over 100,000 acres at £4 per 
aore, or £400,000 in all. This sum at 4 per oent. compound 
interest, together with oost of superintendence, roads, mainten- 
ance, Ac., comes up to roughly £2,000,000 at the end of 80 
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years, when the plantation would be worth all round at leant 
£50 per acre, exclusive of the thinnings and other small pro- 
duce that may be obtained during this interval of 80 years. 
Thus the net return would be at least £1 per acre per annum. 
Mr. Howitz considers that the aotual cost would prove to be 
25 per cent, less than his estimate, and that the returns would, 
therefore, be probably nearer £2 per acre per annum. 

Mr. Howitz anticipates no great difficulties in raising new 
forests anywhere in Ireland. Even the outer storm-beaten belts 
must ultimately become thoroughly established. In less than 
half a century the now bare hills would be covered with valu- 
able forest, and through the protecting influence of this forest 

S rowth, tho present meagre pastures and barren fields would 
Bcome fertile meadows and smiling expanses of rich cultivation. 
The effect would be a prosperous, contented population. No 
amount of more legislation without tho reclamation of the waste 
lands by means of forest planting will ever pacify that unhappy 
country. The question of re-afforesting these bare wastes » 
thus a question of life or death to the Irish. Every year of 
delay in undertaking it will make the task more difficult with 
the rapidly increasing deterioration of the soil both of the waste 
areas and of the adjoining fields, which are immediately depen- 
dent on them for their fertility. 

The question now i« how to commence and carry out a scheme 
of re-afforestation which will succeed and be taken up without 
clashing against vested interests and raising a storm of opposi- 
tion. Mr. Howitz estimates that the total area in which a begin- 
ning must at once he made amounts to about 4,000,000 acres, 
comprising the basins of the Shannon, Lough Neagh, Black- 
water and Barrow, a few smaller basins and a long tract in the 
shape of a horseshoe stretching from the north through the 
western districts to the south-west. 

As the treatment of these various areas must be very similar, 
Mr. Howitz, as said before, devoted his attention specially to 
the Lough Neagh basin, the second both in size and importance. 
The area of that basin is just over 2,200 square miles, of which 
about 18 per cent., or 400 square miles (256,000 acres) are fit 
for forest culture, although only about 100,000 acres are at pre- 
sent available. The fall of the ground is only 9 inches in the 
mile, which is not sufficient to carry off heavy rain. The average 
annual rainfall is 36 inches, of which as many as 21 inches may 
come down within 4 months, and often as much as 1 inch in 24 
hours. The skilful engineering works already executed in this 
basin will, Mr. Howitz is convinced, never be able to prevent 
ultimate disaster or fully dispose of the fiood-waters. Indeed, no 
amount of engineering, he adds, will ever be able to do it. 

The real obstacle, the denudation of the slopes and ridges of 
the whole catchment area of the basin, must be removed betas 
any real and lasting good can be done, as has been amply demon- 
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strated by experience in the valley of the Rhone and other rivers, 
where gigantic and expensive engineering works have utterly 
Jailed to stem the mountain torrents or prevent them from carry- 
ing devastation into the valleys and plains below. There the 
re-wooding of the great mountain slopes in the catchment area is 
being prosecuted with all the skill of science, the energy of devo- 
tion and the liberality of far-seeing statesmanship, under the 
most difficult and discouraging circumstances— extremes of tem- 
perature, sudden and heavy rains, long and severe droughts, 
and almost total absence of soil. The slopes have been so long 
denuded of trees and shrubs that the rain and snow have 
washed and carried away every vestige of fertile earth, leaving 
only a small quantity of it in crevices and on narrow ledges. 
Such a catastrophe should be conjured away in time in Ireland, 
but it must surely occur, if the work of re-afforestation is not 
taken in hand before long. 

The difficulties in those countries, both physical and climatic^ 
are so enormous in comparison with those to be encountered in 
Ireland, with its island climate, the proximity of groat ocean 
currents, including the gulf stream, the abundance of vegetable 
mould to plant in, and the favourable geological structure, that 
it would be extremely unwise to delay the work until some of 
these natural advantages had disappeared. 

Mr. Howitz then goes on to formulate his suggestions for 
work. He advises (1), that the re-afforestation of the 100,000 
acres available in the Lough Neagh basin should be at once 
taken in hand, and carried out independently of work in any 
other aroa; (2), that plans for the treatment of the Shannon and 
other basins should be prepared ; and (8), that experimental 
plantations should he started in the more difficult highlands and 
coast areas of Donegal, Leitrim, Sligo, Mayo, Galway, Clare and 
Kerry, temporary nurseries being used, and the time for plant- 
ing, owing to the sudden changes of the Irish weather, being 
left to the discretion of the local agents. In making the above 
proposals, ho discusses in a pretty full manner the general rules 
to be observed in sowing and planting and in the establishment 
of nurseries. He considers tnat 100,000 acres may be com- 
pletely re-afforested every year, requiring from three to four 
Lund red million plants. To State initiative he would add pri- 
vate enterprise by encouraging private planting by means of 
loans of money. 

As regards the agency by which the work should be carried 
out and oontrolled, ne suggests the appointment of a standing 
Forestry Committee, with a qualified Forest officer as Secretary 
and head quarters at Dublin. 

Should the measures sketched out by Mr. Howitz be carried 
out, whether the Home Rule, and Land Purchase hills be pass- 
ed or not, Ireland will soon once more become the Emerald 
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Isle with a contented and prosperous peasantry as fine as any 
in the world. 


TIMBER IN NEW ZEALAND * 

It is satisfactory to note that the Government of New Zealand is 
taking steiw for the preservation of the pine forests of that coun- 
try from the hands of lumberers and sawyers. Few countries 
have forests of such rich variety or so easily accessible, and the 
injury caused bv indiscriminate cutting has not yet attained 
any extensive proportions. There is, therefore, a wide field for 
scientific forestry in Nev Zealand, a fact of which the colonists 
them^lves seem to l»o aware. Timber is largely consumed lo- 
cally lor building and railway purposes. There is growing up 
also an export trade to Australia, where timber is in strong 
demand, which onb requires the opening up of hurbours on the 
west coast of New Zealand to grow to very large proportions. 

The South Island 1 crests are more extensive and important 
than those of the North Island, and generally produce better 
timber. It is proposed in this paper to give a brief account of 
the forests of the colony, taking them by Provinces and begin- 
ning from the south. 

Southland, the position of which in sufficiently described by its 
name, produces the red pine, black [line, white pine, silver beech 
and a few other varieties. The red pine, which is said to be of 
unusually fine quality, straight-grained, close and silky, is the 
tree most largely con\erted into timber. Trees 3 feet and 4 feet 
in diameter are often found, but the average diameter is from 
1J feet to 2^ feet, and trees of this size produce timber 80 feet 
to 40 feet in length. The white pine is also worked wherever 
found, and the silver beech is used largely in the Longwood 
Range. Iron wood is found in some abundance, but on account 
of its great weight is little used. Nearly all the timber cutting 
is done in saw-mills erected in the forests, with tramways laid 
down on which to bring the logs to the mill. The output of 
the Southland mills is estimated at 25,000,000 superficial feet of 
inch thickness j>er annum, most of which is carried to the mar- 
ket over the Southland Railways. A royalty of 3d. per 100 
superficial feet is the sum demanded by Government on leases 
to saw millers ; but the system of checking the outturn is de- 
fective, and it is believed that large frauds have taken place. 
The saw mills are mostly worked by steam, and are fitted up 
with all the newest machinery. Timber can be delivered on the 
railway for about 4s. per 100 superficial feet. In Southland 
out of a total forest area of some 350,000 acres, not more than 

* Mo* of the information eon tamed in this article ia derived from • Report 
9t rroL Kirk, F.L b., to the Government of Ntw Zealand, 16S6. 
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85.000 acres have been attached by the saw mills, and there 
still remain some 200,000 acres of accessible virgin forest, the 
remainder of the forest area being either mountainous or too 
poor to be worked with profit. 

North and east of Southland lies the province of Otago, with 
a coast line on the east of the island some 400 mileB in length. 
The forest area is estimated at about 3,000,000 acres, of which at 
least 1,000,000 acres are of really good quality and easily accessi- 
ble. The Dunton forest is a magnificent tract of 200,000 
acres covered with the mountain beech (Fagus Cliffortoides ) and 
tooth-leaved beech ( Fagus fused). From the latter splendid 
timber is obtained, the trunks often exceeding 60 feet in length 
and squaring 26" x 26*. Trunks 62 feet in length have been 
split into posts and rails without a single foot of waste ; and the 
timber is exceedingly hard and durable. In the Dunton forest 
there are blocks 6 or 8 miles square, of which three-fourths are 
covered by fine trees of these dimensions. The Dean forest is 
of larger extent, and produces silver beech ( Fagus Menziesii) and 
all the various pines. Black pines squaring 30" x 30" are not 
uncommon, and many have a curiously fluted grain which makes 
them very valuable for cabinet work. Another enormous area 
is covered by the Catlin River forest, which lies on the south- 
east oorner of the island, and abounds in pines of all kinds 
and many fine blocks of iron wood. Indiscriminate licenses 
caused much damage to this forest in the early days of the 
colony, but the loss is now being repaired. It was then the 
custom to give for £5 a year a license empowering the holder 
to cut wherever he pleased and in whatever quantities, a system 
well calculated to ruin the forest completely. But fortunately 
the timber trade in this part has for some years been slack on 
account of the absence of the railways which nave largely stimu- 
lated trade elsewhere ; and natural reproduction has gone far 
towards filling up the gaps caused by reckless cutting down. 
The beautiful lakes of Wakatipu and Wanaka have suffered in 
a similar manner. Formerly their banks were covered with 
myrtle, olearia, veronica and palm-lilies, and the scenery was 
of exquisite loveliness. Now in many parts the hill-sides are 
charred and bare ; firewood cutters make havoc wherever they 
choose to go, and the grace and beauty of nature are replaoea 
by stumps and ashes left by English squatters. 

Westland, which lies on the maritime slopes of the Southern 
Alps, contains some 2,000,000 acres of first class forest, and 

600.000 acres of scrub and jungle. The Westland forests contain 
finer pines than are found anywhere else in New Zealand. The 
red and yellow silver pines (Dacrydium Westlandicum and D, in- 
termedium) flourish in large numbers, and produce timber of 
great size and durability. These forests are also remarkable for 
weir mountainous and picturesque beauty. The belts of pine 
and totara are succeeded by ironwood (Metrosideros lueida) and 
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cedar ( Liboeedrut Bidmllii ), varied by the native lilac (Quin- 
binia terrain) and the tea tree ( Leptospermum ericoide * ) and 
many ornamental shrubs. The Westland timber trade' employs 
numerous well fitted saw-mills where timber of the finest quality 
is produoed. But the trade has for some time declined owing 
to the absence of railways, and the corresponding rise in the 
Southland timber industry. It is hoped that when the West 
Coast Railway is constructed the Westland timber trade will 
again flourish, to be further stimulated by export of timber from 
the western harbours to Australia. 

The Provincial district of Canterbury has a comparatively 
•mall area of available timber forests, and much has been out 
away by the ubiquitous saw-millers. In the Makarora valley 
is a large area of silver beech of excellent quality, the wood 
being capable of being split into shingles with tne greatest ease ; 
and practically it is the only timber used locally, although on 
the higher slopes cedar and ironwood abound. Another forest, 
on Oxford hill, consists almost wholly of the entire-leaved beech 
(Fagus tolandri) with trunks 30 feet to 70 feet in length, and 
squaring from 18" x 18" to 36" x 36". This timber when 
mature is very durable, making sleepers and fencing of good 
quality. In Canterbury Government land is sold at £2 an 
acre including timber, and licenses for timber cutting are not 
given. It is difficult to see why such a one-sided arrangement 
deb been adopted by the Government, seeing that the available 
timber area in this province is of limited extent, and the timber 
by itself is often worth as much as £15 an acre. 

In the districts of Nelson and Marlborough there are many 
fine forests similar to those already described. Muoh damage 
has been done by indiscriminate cutting, the direct result of 
the extraordinary licensing system which prevails. It is the 
custom to allow mills to be worked on payment of a royalty 
to Government of 6rf. per 100 superficial feet. But the mea- 
surement is left entirely to the contractor, who sends in his 
returns only once in six months, and is subject to no sort of 
supervision. It is the common custom to measure logs at the 
small end only, a fact of which every one concerned is aware ; 
and yet the Government takes no steps towards protecting its 
own interests. The annual amount actually received by the 
Crown as royalty in the district of Marlborough does not exceed 
£390 ; and yet the outturn of timber is estimated at some 
8,500,000 superficial feet, a quantity which with proper super- 
vision should bring in a return to Government of at least £2,000 
a year. 

The forests of the North Island, though not so extensive as 
those of the South Island, are still numerous and very valuable. 
All the pines and beeches abound, and the North Island Central 
Railway runs through some of the best tracts of timber-produc- 
ing country. In Auckland very fine forests of kauri exist, the 
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trees being of magnificent size and proportions. Clear straight 
tranks 50 feet to 60 feet high at the first branch, and from 4 feet 
to 8 feet in diameter may be seen growing together rank after 
rank. The timber of the kauri is of the finest quality, combining 

f reat strength and durability with a compact and silky grain. 

he best kauri forests are situated on broken ground where the 
forest tramways so commonly used in the level country of the 
South Island cannot be constructed. Logs arc therefore general- 
ly floated to the saw-mills on the numerous creeks and rivers. 
For the conveyance of timber cut at a distance from the water, 
u rolling roads ” or broad inclined tracks 30 feet or 40 feet wide 
are made. Every advantage is taken of the natural slope of the 
ground, stumps are cleared out and hollows filled up. The logs y 
cross-cut into suitable lengths, are forced along by means of 
“ timber jacks,” which the bushmen use with great dexterity, 
moving the largest logs with great accuracy and speed. Where 
the logs are largo and the stream small, it is often nocessary to 
build dams at considerable expense, in order to obtain a proper 
depth of water. Boards are turned out at the saw-mills at a 
pnee of about 10s. per 100 superficial foot. Doors and window 
sashes are largely manufactured in the district of Auckland, 
kauri being the timber chiefly used. The Auckland saw- 
mills are said to be among the best in the world. All the 
best machinery is adopted, Hnd the newest improvements are 
made use of. But the kauri forests cannot long stand the pre- 
sent incessant felling, which, it is calculated, will work them 
out entirely in the course of 15 or 20 years. No system 
of conservation has yet been introduced, but of its need there 
can be no doubt. The Government of New Zealand will be 
acting wisely if it introduces at an early date some scientific 
and effectual means of preserving and maintaining the exceed- 
ingly valuable forests which it possesses. The question is com- 
plicated by no pressure of population or demand for grazing as 
in India, and as far as can be judged requires very simple le- 
gislative action. It would seem that there is a good opening 
in New Zealand for Forest officers of training and experience. 
Any one going there from India would find a climate of ideal 
excellence, exquisite scenery, and a society above the average, 
but no shooting or shikar, there being few birds and no wild 
animals but pigs and rats. 

REPORT ON THE GOVERNMENT BOTANICAL GAR- 
DENS AND PARKS IN THE NILGIRIS FOR 
1884-85. 

We see from last year’s report on the Government Gardens 
and Parks in the Nilgiris, that the question of establishing a 
museum of natural history at Ootacamund has excited consider- 
able interest, but that nothing definite has yet been settled. 
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The Director. Mr. Lawson, states that EuoahnAn* cbliqua. 
mdercphloia ana piperita gr ow freely in the hills and yield 
better timber than E. glcbiUu$. He is growing Boxwood* expe- 
rimentally, and has distributed two casks of Mahogany seeds 
received through the Eew authorities from Jamaica. 

The following extract on the value of Nilgiri peat as fuel 
is very interesting : — 

11 Daring the past year I have paid some attention to the manner 
in whieh peat is formed on these Hills and have experimented npon it, 
with the view of finding oat what its valae as a fuel may be. The 
peat on these Hills is formed entirely from plants belonging to the 
sab-kingdom Pkanerogamia saoh as sedges and other mam-loving 
plants. There are no mosses which enter into its oomposition as is 
commonly the case in the northern and more temperate regions. 

“ The value of the peat as a role is very inferior to that found in 
northern countries, and this is apparently dae not to any inherent 
badness of the plants whioh go to form the peat, bat to the great 
admixture of inorganio snbstanoes whioh are blended with it. The 
oaase of this admixture is dne to the amount of soil whioh every 
year is carried down from the Hills during floods and spread over the 
surface of the peat-forming swamps. There is, however, some whioh 
is very good, notably that which is commonly sold as fuel in Ootaoa- 
mund by General Baker. This is little if at all inferior to the peat 
which is obtained from the bogs of England, Scotland or Ireland, 
But of this good quality there is, so far as my investigations have 
gone, a very limited quantity.” 


FOREST OFFICERS CONNECTED WITH THE COLO- 
NIAL AND INDIAN EXHIBITION, 1886. 


Official collections in India were mode under the general ad- 
ministration and direction of the Revenue and Agricultural 
Department of the Government of India : — 

Economic Products. 


” B. Ribbentrop, Esq^ Inspector-General of Forests. 
R. H. C. WhittaQ, Esq., As- f Assisted by the 
Timbers and sistant Inspector-General Executive Officers 

For e s t< of Forests. of the Forest De- 

Froduo®* F . B. Manson, Esq., Deputy « partraent working 

Conservator of Forests, under the orders 
^ Bengal, on special duty. of the Inspector- 

^ General. 



JJ J. J'IoteS) Queries and |Dxtracts. 


WOOD FOR CIGAR BOXES. 

In the February Number of the “ Forester ” you called the 
attention of your readers for finding out wood suitable for cigar 
boxes. From the Eastern Himalayas, therefore, I will suggest 
that the wood of the following species may do for the above 
purpose : — 

Lampatia (Duabanga son-neratioides ), Gobria ( Eohinocarpus 
dasy carpus) , Bhatracbi ( Elceocarpus lancecefolius\ Utis (Ainu* 
nepalensis)^ Lali (Machiltis odoratissima ), Lepcnaphal (Phoebe 
attenuata ), Paieli (Daphnidium elonyatum ), and Sisi ( Daphni - 
i Hum ptdcherrimum). All of these have the combined properties 
of being easily worked, light, durable, cheap, and not liable to 
split. Specimens can be forwarded to the enquirer, Mr. Suther- 
land. if be wants to try them. 

Darjeeling, \ 

16th May , 1886 . J An Ex-Student. 


A CORRECTION. 


I ah obliged to your correspondent “ Ex-Student ” for drawing 
my attention to a mistake in my “ Trees, Shrubs, &c., of Darjeel- 
ing.” He is quite right in calling the infloresence of Acer 
rikkbmense a “ raceme ” and not a “ spike,” as will be seen from 
the description at page 694 of Vol. I. of the u Flora of British 
India.” In the book referred to, for “ spicate ” should be read 
“ racemose, the pedicels being very short.” Some of my her- 
barium specimens show scarcely any pedicel at all, and so I 
suppose I called it a spike. I shall be most grateful for the 
correction of any other errors in the book referred to, as well 
as (and more especially) in the “ Manual of Indian Timbers.” 


OOTAGAMUND, | 

16th May , 1886. J 


J. S. GaHble. 
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FOltEST ORGANIZATION FOR BEGINNERS. 

( Continued from page 244), 

CHAPTER V. 

Collecting further Statistics : Formulating Results. 

Whilo the forest is being explored in the manner described 
in the last Chapter, notes should bo made regarding the fu- 
ture treatment of each group or compartment. Not that it 
is necessary to carry out the views expressed in the notes as 
to the future management of any particular group, as modifica- 
tions may have to bo rnude when the group comes to be treated 
as part of a series,* but in order to get a basis on which to form 
a general plan of operations. Particulars to notice are, for in- 
stance, the advisability of a change of species, owing to bad 
growth of the standing stock, or to other reasons : the best 
mode of regenerating groups or re-stocking blanks and wastes : 
improvements which appear necessary in regard to roads, rides, 
young growth (stopping, thinning, &c.), drainage, and so forth. 

Statistics of prices of all descriptions of principal and minor 
produce should also be collected, and inquiry mude into the re- 
quirements of the population in the vicinity of the forest and its 
rights, or privileges, to take produce free, or on payment of 
royalties, together with a brief history of the foreBt, including a 
statement or the tenure of the owner, of the rights of others, and 
of its past treatment. A note should also be made of any lands 
of otfors, either inside, or outside, the forest, which it would be 
desirable to acquire for forest purposes by exchange or purchase. 

In a forest which is being organized for the first time, it will 
not often be possible to give returns of the past yields of groups 
•opnrately, but records of the yield of the wnole forest in timber, 


* Wkm a Bomber of gronpi are worked in connection with each other, wo as 
tataaaaSiL* 1 * ****** during the whole revelation, they are laid to ooastt* 

2 r 




288 


FOREST ORGANIZATION FOR BEGINNERS. 


firewood, (thinnings separately,) and minor produce for several 
years back will often be available, together with the receipts and 
expenditure. It will then be possible to fix with more or less 
certainty the average gross and nett value of the standard unit 
of measure for cjjtch species and for each description of produce : 
the most useful kinds to grow : the best revolution to adopt : and 
the quantity of material which can be disposed of yearly. 

Other points to observe are ' The principal markets, roods, or 
other means of transport (railways, rivers). Large industrial 
undertakings demanding a constant supply of produce, such as 
paper and sawmills, mining and smelting-works ; price of labour, 
and whether it is abundant or difficult to procure when required ; 
nature, frequency or comparative absence, of forest crime ; the 
temporary and permanent staff required to guard the forest and 
to carry out forest operations. Any other useful information 
likely to affect the working of the forest should be noted, and in 
any case in which improvements seem possible suggestions should 
be made accordingly. 

The more important data should be scheduled in the following 
statements : — 

1. Statement of Area. 

2. Statement of Groups. 

3. Statement of Age-Classes. 

4. Statement of Boundary-Marks. 

1. — Statement or Area. 

This may be drawn up in the following form 


Detailed Statement of Area of Kodali Range, consisting of 12008 05 
acres, of which 1 1200*55 are forest-land, and 802*6 roads, rides f 
ponds, or uncuttufdble waste : 1886. 


Locality. 

"M 

1 

fj 

32 

Cultivable forest- 
land. Acres. 

Uncnltorable land. 

Total 

Remarks. 

Belmal, ... 

n 

10*05 

m 

Bj 



88 

21*30 

m 




mm 

17*02 

K8 

1 



■9 

31*57 

mm 

H - — ■ •, 



mm 

... 

1*02 

79*96 

Pond. 



15-12 

■ ■ 

• •• 



mm 

28-91 

■ 

• •• 



mm 

45*30 

1 

89*33 



3a 

49*3* 


... 




&c. 

u 

&c. 
















Particular » of group* in the firti eerie f of the Nandi heat of the Kodali Range, Pundra Division, in 1886 . 



44*26 
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2. — Statement of Groups. 

The preceding form, (p. 289,) which is similar to that given at 
page 2,* may be used in this case for series subject to the method 
of regular cuttings (see p. 3*), at least one page being given to 
each compartment. The unstoekod area (taken up by rides, &c.) 
may be stated at the beginning or end. it will seldom be neces- 
sary to give the contents of young groups, or those which are not 
likely to be exploited during the first period or two. This mat- 
ter will depend in a groat measure on the system of management 
adopted, as we shall see further on when examining the methods 
for determinigg <tho annual yield. 

This form naturally requires modification in the case of forest 
treated by the primitive method, or the over wood of stored cop- 
pice. In the former case, tho columns for the quality-classes 
and age-classes of groups will disappear, and, instead of the 
cubic contents of the whole group, those of superior diameter- 
classes will generally have to suffice. The increment-column 
should show the incroment per cent, for each superior diameter- 
olass, and a column may bo added showing tho estimated num- 
ber of stems in each such class. Similar alterations are evident- 
ly advisable in tho case of ovorwood in stored coppice. 

3. — Statement of Age-Olasses. 

The object of this statement is to show at a glance the area 
occupied by each age-class of mixed and unmixed groups. 
There should be a separate statement for each series of a range. 
The quality-classes of groups should also be stated. 

The following form is suitable for series subject to the me- 
thod of regular cuttings ; for other systems, diameter-classes 
may have to be substituted for age-classes, and the number of 
trees, or cubic foot, for the acreage. 

Statement showing the Age-Classes of the First Scries of Kodali Range 
in 1886 . 



* January No. of “ Fonafer,” 1886. 
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4. — Statement of Boundary-Marks. 

Besides being shorn on the map, it is well to have a'register 
of bonndary«marks, bo that, in the event of any disappearing, 
the exact position in which they should bo may be oasiiy found. 
The following form includes all the data which it is desirable 
to have recorded, but, of course, it will often be impossible te 
keep so complete a statement. 

Statement of Boundary-Marks in Kodali Range in 1886 , 


£ B 

ii 
< a 

O 

V 

Number of mark. 

Description of 
mark. 

Distance to 
boundary mark 
on the right, 
facing inwards. 

Yards. 

Anglo included 
by lines joining 
centre station 
with boandary 
marks on right 
and le£t facing 
inwards. 

Remarks. 

1 

1 

Stone 

i 

150-45 

75° 81' 

f Meets the 
) stream. 

1 

2 

do. 

200-30 

105° 10' 

< On eSge of 

1 meadow. 




&c. 




It will often bo possible to schedule other important matters, 
such us the past annual yields and average prices of different 
kinds of produce, which are more easily examined in a concise 
form. i 


SECTION IV. — DETERMINATION OF YIELD. 

Chapter VI. — Determination of the yield of FOBMBTg re- 
generated by THE METHOD OJf REGULAR CUTTINGS.* 

In large forests, the ultimate object to be attained is the an- 
nual cutting of a tolerably uniform auantity ef material of the 
most useful descriptions, combined with a good Bequeath of cut- 
tingB in each block, a term which is used to denote the parts of 
a forest lying between an \j t^o main-rides, or their substitutes. 
A good sequence of cuttings is that in which the age-olasses in 
a block follow each other in ojder ef age, the yormgept groups 
being, at the beginning of the revolution, at the end from whioh 
storms are mostly to & feared, and the oldest at the* opposite 


* TW tens ropdmt met fag la here used in the sense in whidr it is defined at 
pegs 8 (Janaary Mo.). It is infill to note this. 
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end. By this arrangement, when the oldest groups, or portions 
of them, are cut away, the trees left standing — which, if they have 
grown up in thickish cover, are sure to be woakly-rootea — are 
not suddenly exposed to the full force of the most dangerous 
winds ; they are protected by the groups in the block lying in 
front of them. The young growth and the isolated mother-trees 
in groups naturally regenerated are also sheltered for some time 
by the forest in front of them. In very irregular forests, a good 
sequence of age-classes cannot always he attained in ono revolu- 
tion, nor the cutting of an even tolerably-uniform quantity of 
material, but it is generally possible at least to prepare the way, 
without much loss, for the gradual attainment of these ends. 

The principal methods of determining the annual yield are 

1. The method of equal annual areas. 

2. The method of periodic areas. 

3. Hartig’s method. 

4. The combined method. 

1. Method of equal annual abeas. 

This affords the simplest means of fixing the annual ooupe, 
the area of which is found by dividing the area of the series oy 
the number of years in the revolution. If tho area of a series 
is 1,000 acres and tho revolution 50 years, the area of the yearly 
coupe would be 1000 — 50 = 20 acres, and if each coupe be 
re-Btooked immediately after a cutting, there will evidently 
be a sustained yield after the first revolution, provided that the 
station is of uniform quality and that nothing arises to disturb 
the regular sequence of coupes. 

If, however, tho station is not of uniform quality, the yield 
may vary considerably, especially in forests subject to long 
revolutions, and for this roason the method of proportional 
coupes is sometimes adopted : that is, the area of the ooupe is 
maae inversely proportional to its relative yield. 

Supposing, for example, that we have a series stocked with 
coppice, ana consisting of the following compartments, and that 
the revolution is 30 years. 

Compartment 1, of 50 acres, capable, it is estimated, of yield- 
ing in the 30th year 2,550 cubic feet per acre. 

Compartment 2, of 65 acres, capable of yielding 2,040 cubic . 
feet in the 30th year. 

Compartment 3, of 45 meres, capable of yielding 1,730 cubic 
feet in the 30th year. 

We would then have a total production during a revolution of 

From Ho. 1, 60 x 2J5&0 = 127,600 feet. 

From No. 2, ... .* 65 X 2,040 = 182,600 

From No. 8, 46 X 1,780 = 77,860 „ 

Total, ... 887,960 


v 
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The mean yearly production would, therefore, be for a com- 
plete series 

= 11,285 cubic feet, 
and the size of a ooupe would be in 

11265 

”■ 2550 r 

11306 

v 


Compartment 1, = 4 41 acres. 


2040 “ 5 62 99 


8 , 


11265 

1750 


6*51 


»? 


Another method is to make the area of the coupe inversely 
proportional to the estimated relative quality of the station. 

In the above example, for instance, if the quality of the best 
station, say No. 2, is taken as a standard of comparison, and 
represented by unity, of No. 1 by g 9, and of No. 3 by *7, we 
should have 


65 acres giving each the full yield of 65 standard acres. 
50 „ giving '9 of the full yield, 

or the equivalent of only ... 45 „ „ 

45 acres giving *7 of the full yield, 

or the equivalent of only ... 81*5 „ „ 


Total equivalent to 


141*5 


For a revolution of 30 years the coupe must, therefore, 
equal to a standard coupe of 


= 4-72 acres, 


and in No. 1 compartment the size of the coupe would be 

= 5*24 acres ; 


•9 

in No. 2 oompartment = 4*72 „ 

and in No. 3 compartment ~ 2 = 6*74 „ 

Supnosing the data of the estimate to be correct, the former 
method womd give a uniform yield during the revolution, but 
would not bring about the ideal state at the end. This object 
would be attained by the latter method at the oost of more or 
less irregfclar yields during the revolution. The plan, however, 
whioh is usually adopted, and which answers all practical pur- 
poses in coppice-forest, is to consider the yearly coupe equal to 

the cuttings in that case can be equalised, if necessary? by 

taking a little more here or a little less there, when it is found 
that the yield is above or below the average. 

The annual coupes are sometimes marked off on the map, and 
are demarcated on the ground by means of stones, or other 
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boundary-marks ; but, for tho following reasons, it is better Hot 
to do so. ^1), if tho demarcation is carried out in the forest, and 
any alterations are subsequently made in the area of the series, 
the original demarcation will no longer hold good ; (2), if the 
productive power of the station varies considerably on a coupe, 
it may be desirable to compensate for such variations from 
time to time by exploiting a somewhat larger, or smaller, area 
than the normal, according to circumstances ; but this could not 
be done if each annual coupe were marked off beforehand ; (3), 
the expense ; (4), it prevents any change in the length of the 
revolution. 

This method of determining the annual yield can only be em- 
ployed in tho case of coppice-forests, which, owing to their 
short revolutions and mode of regeneration, are much less liable 
to considerable fluctuations of yield, delays in ro-stocking, and 
dangers from natural causes. 

Its unsuitability to seedling-forest will bo quite clear from 
the following considerations. The yield from a good station 
may easily amount to doublo that of a bad station in a forest 
subject to a revolution of only 100 years, and, as it would not 
generally answer in extensive forests to cut twico as much one 
year as was cut during another, it would be necessary in such 
cases to have coupes inversely proportional to their estimated 
power of production ; but suen estimates for long periods are of 
little value. Again, in forests naturally regenerated by seed, 
trees are only gradually removed and several coupes would have 
to be taken m hand at the same time, which would virtually 
amount to adopting a totally different system. Damage by 
inseots is another possiblo cause of alterations in the original 
plan : groups may thereby be killed outright, or so injured that 
it is necessary to regenerate them at once. The same result may 
be brought about by snow, fire, and wind which often cause 
great havoc in groups that have reached, or passed, the sapling- 
stage. 

Example of the Determination of the Annual Yield by the Method of 
equal annual areas . 


The accompanying map represents the plan of a completely- 
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stocked seedling-forest of teak of 860 acres, which is to be con- 
verted into coppice with a revolution of JO years. 

The area consists of two independent blocks, separated by the 
main ride (AB), and is divided into six compartments, of 60 
acres each, containing the following groups : — 


la, 56 acres, 

group 25 years old. 

16, 4 

IT 

ii 

5 i 

2a, 40 

IT 

ii 

15 

26, 20 

If 

n 

5 , 

3, 60 

IT 

ii 

85 , 

4, 60 

IT 

ii 

85 , 

5a, 40 

If 

n 

27 , 

6, 20 

II 

it 

15 , 

6a, 36 

II 

it 

5 

6, 24 

II 

ii 

81 , 


It is found by experimental cuttings that the yield is as fol- 


Average Yield per A ere. 


Age of gronp. 

Cubic contents, feet 

Average yearly growth, 
feet 

15 

725 

48 

20 

1,800 

65 

25 

1,750 

70 


2,100 

70 

85 

2,880 

2,600 

68 

40 

65 

45 

2,880 

64 


The annual coupe will amount to = 12 acres. For the 

sake of shortness, we will divide the whole into three periods of 
10 years each, comprising 12 x 10 = 120 acres each. The 
reader can easily imagine each of these 120 acre-plots split up 
into the annual ooupes of 12 acres each. 

The stormy quarter being on the left, the cuttings should 
progress from right to left.* 

The compartments most suitable for the first period, haying 
regard to the age of the groups they contain, are numbers 8 ana 
4, of 60 acres each, with groups 85 years old. As the adjacent 
groups in 2a and 56 are only 15 years old, there appears to be 
no objection to exposing these by cutting away the older groups 


• This rale ii rigorously applicable only to seedling-forest i in ooppice-forest, 
little Is to beCffeared from storms, end an arrangement of entttoga, which affords 
protection to the young growth from son or dry winds will often be of more 
importance. 

2 Q 
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«b front of them. We should then have the following yield and 
oonpes for the first period : — 



Present age of 
group. 

11. 

IP 

$ ETC 

Pi 

8 6 1 

^ a a 

ell 

< 

Tield per acre, 
cubic feet. 

Total yield of 

group- 

Tield of 1st pe- 
riod 1886-95. 

1 

It 

4 

85 

40 

60 

2,600 

hbi 











8 

86 

40 

60 

2,600 





At the end of the first period the oldest groups remaining will 

be 


66, of 24 acres, with group 41 yearB old. 
5a, „ 40 „ ,» 37 „ 

la, „ 56 „ „ 85 ,, 


The groups in 6a, behind 65, being only 15 years old, there 
is no objection to the older group Doing cut. la may evi- 
dently be cut, and after the removal of 65, 5 a may also be 
out. For the second period, we would then have the following 
yield and coupes : — 


8 

i 

i 

■*j*M 

f|i 

<3 

■sg 

Ka 

&§■! 

|k 

1 

i 

•s 

S 

< 

Yield per acre. 



Average annual 
yield per an- 
num. 




Acres. 

Feet. 


Cubic ft 

Feet 

66 

41 

46 

24 

2,944 

70,856 

... 

... 

5a 

87 

42 

40 

2,730 

l,0y,200 

3,25,456 

82,546 

la 

85 

40 

56 

2,600 

1,45,600 

... 

eee 


For the third period we would have remaining 


26, of 20 acres, with group 25 years old. 

2a, „ 40 „ „ 35 „ 

56 , „ 20 „ „ 36 „ 

6a, „ 86 „ i, 25 ,, 

15* I* 4 „ „ 26 

These might be worked in the order named, without any 
danger to standing-stock. The yield would then be 
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m 


1 

til 

M 

n$ 

III 

Area of coupes. 

Yield per acre. 

Total 

yield. 

Yield o f third 
period. 

•o 

9 

|! 

f* 

2b 

25 

80 

Acres. 

20 

Feet 

3,100 

42,000 

Cubic ft. 

Feet. 

2a 

85 

40 

40 

2,600 

1,04,000 

... 

... 

5 b 

85 

40 

20 

2,600 

52,000 

2,82,000 

28,200 

6a 

25 

80 

86 

2,100 

75,600 

... 

... 

lb 

25 

80 

4 

2,100 

8,400 

... 

... 


At the end of the revolution the oldest group would be 30 
years of a/je, and the average age of the groups to be cut during 
the following period would be 25 years. During the next revo- 
lution, therefore, the sub-compartments might be got rid of, if 
desired, without much loss ; 40 acres stocked with groupB aver- 
aging 20 years of age instead of 30 would have to be entered 
in the first period ; on the other hand, two-thirds of the groups 
in five, occupying 40 acres, would have to be cut at an average 
age of 40 years. Supposing the relative production to be the same 
as before, the yield for the second revolution would then be : — 



(To be continued ). 
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MILS FLOWERS OF DEODAR. 


BUTEA FRONDOSA. 

Can the Editor of the “ Indian Forester ” or any of its readers 
inform me whether a variety of palAs ( Butea frondosa) in no 
way differing from the ordinary tree, except in the colour of the 
flower,* a pale yellow, is common in anv part of India ? I have 
lately come across a few specimens, and find no mention of the 
variety in Brandis’ work. 

K. 


MALE FLOWERS OF DEODAR. 

I send two oatkins which I have to-day observed ; these appear 
to be at least a week old, so that the date of earliest appearance 
varies in different years. Last year it was 26th June (as already 
reported in the “ Forester ”), this year it must have been about 
the 13th. Will other officers correct auy errors in my table 
from time to time ? 

J. C. McD. 


STEEL SLEEPERS. 

The French Government has hit upon an altogether unexcep- 
tionable method of encouraging the native iron and steel trades. 
It has been determined to discard the use of wooden sleepers on 
the State railways, and to gradually substitute the metal ones 
which are coming into extensive use on the Continent, as in 
India and our Colonies. In Germany they are in high favour, 
Bince, although the first cost is greater, they are found to be 
more durable than wooden ones. The Minister of Commerce 
is inviting tenders for 25,000 steel sleepers to begin with ; but 
it is calculated that 4,300,000 of them will be required every 
year for fifteen years before the whole of the existing mileage 
will be replaced. At present prices this means an expenditure 
of £1,600,000 per annum upon steel : a prospect which will 
range a good many people on the side of the present Govern- 
ment, We do not know that any fair trial of metal sleepers, 
whether of iron or steel, has yet been made in England ; brifc in 
the melancholy position of <mr iron trade, it is very desirable 
that some experiments should be made. It is almost inevitable 
that within twenty years metal will be exclusively used for this 
purpose, since the timber supply of the world is being rapidly 
exhausted. The American forests^ indeed, will probably not 
last another twenty years. — St. James Gazette. 


• Varieties in colour of flowen of the same species frequently oooar. If «K” 
would kindly tend well preserved specimens to the Forest School Museum, wo 
should be much obliged.— [Ed ] , 
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FOREST CONSERVANCY IN MADRAS 1884-85 * 

The reports of the two Forest Circles of the Madras Presidency 
for the year 1884-85 fill a volume of portentous size, contain- 
ing 342 pages as follows : — 

No. at 

Beport of Southern Circle, ... ••• ... 70 

Appendices „ „ ... ... ... 185 

Beport of Northern Circle, .. ... ... 87 

Appendices „ „ .. ... ... 89 

Beview of Board of Bevenue and orders of Govern- 
ment, ... .. ... ..I ... 11 

Total, ... 842 

The Government order draws attention to this as follows : — 

“ Government are fully sensible of the fact that it may be desirable, 
for convenience of reference, that the detailed records of the Forest 
Department should be printed yearly, but the administration reports 
should not, on this account, be burdened with unnecessary matter. 
All that is required is a concise summary, by earth Conservator, of 
the salient features of the administration of his division, together 
with a brief notice of any matters of exceptional interest.'* 

It is an open question, and we hear it was at one time proposed 
for the Punjab, whether it would not be an advantage that the 
District Forest officers should submit printed reports to their 
Conservators, who could then readily write the oonoise summa- 

B of forest administration required by Government, whilst the 
istrict reports would remain as permanent records for re- 
ference, ana this would evidently enable the Collectors to form 
a mnch clearer idea of the work going on in their districts, than 
the present system. From Mr. Gamble’s forwarding letter to 
the Secretary to the Madras Board of Revenue, dated the 7th 
July, 1885, we find that even the Conservator’s reports are sub- 
mitted in manuscript, and that it is considered a favor, if the 
proofs are returned to the Conservator for correction. 

9 Program Beport of Forest Administration in tbs Madras Presidency 
1884-85, with a review by the Board of Revenue and orders of the Govern- 
ment ef Madras. 
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Owing to the hurried manner in which the reports were 
required to be prepared, Mr. Gamble had no time to embody 
his intended remarks on the results on fire-protection, and yet 
the reports were not reviewed by the Board of Revenue till the 
6th of November, 1885, nor by the Government till the 30th 
March, 1886. 

Surely the Conservators might he allowed more time to send 
in properly corrected and printed reports, as is now done by 
all Conservators under the Government of India. 

One of the reasons for the inordinate length of the appen- 
dices is that the table of area of reserved and other forests, 
which only fills 2 or 3 pages for each of the Circles of the 
N.-W. Provinces, comprises 44J pages for the two Circles, 
many of the reserved areas being of insignificant size. 

There is also an annual list of village topes, mostly of mango 
and palmyra trees, which fills 41 pages, instead of which 
Colonel Walker proposed simply to report any additions or 
exclusions made during the year, and that tho list having been 
once printed in an annual report should be kopt written up in 
the Conservator’s office. The store list of the Southern Divi- 
sion alone fills 12 pages, and need not be given in detail if pro- 
per lists are kept up in tho Conservator’s office. 

Mr. Gamble gives two valuable lists of troes and shrubs for 
the ceded Districts about Cuddapah and for the Northern Cir- 
cars, which occupy 29 pages of his appendices, and which we 
hope are available separately. 

During the year the Madras Forest Code has been brought 
out, but as we have not yet received a copy, we are unable to 
compare it with the new Forest Code or the Government of 
India. Certain rules to regulate the powers of Forest offioers 
and for the control of timber trado have been promulgated, but 
tho latter have been considered too sweeping in character, and 
are now under reconsideration. The following statement gives 
the areas of the reserved forests : — 



Southern 

Division. 

Northern 

Division. 

Remarks. 


1684. 

1685. 

1684. 

1885. 


Uoder the Act, .. 

Prior to the Aot,... 

sq. m. 

683 

1,868 

sq. m. 

1,118 

1,040 

sq. m. 

824 

sq. m. 

75 

819 

In the North* 
era Dhlstaa 
262*5 square 
miles of leased 
forests in Ban- 
dar and Mndn- 
imaUi are da* 
Glared to be 

Total, ... 

2,046 

2,158 

824 

826*6 

j 

NMMM9n| 

forests. 


So that it will he seen that little progress has been made during 
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the year, and this is explained as owing to the want of a special 
Forest Settlement officer for the Northern Cirole. 

Considerable progress ‘has been made in demarcation work in 
both Circles, and^Rs. 23,063 having been spent on this important 
work. It is not j^uite clear what the average cost of the work 
is, but it is given at Rs. 11-8 por mile for Ganjam in the 
Northern Circle, Rs. 3-8 in Madura, and Rs. 103 in Kurnool. 

The following extract and diagram explains the kind of pillar 
erected in the boundary of one of the reserves in Madura : — 

“ The ereotion of a post about 7 feet high and 6 to 9 inches in 
diameter firmly driven into the 
ground at necessary points, and hav- 
ing near the top a cut surface bear- 
ing the Government broad arrow, 
the letters F. R. and a number. 
The post is protected by having 
stones piled round it to a height 
of about 8 feet.” 

• It is to be hoped that the posts 
are of heart wood, and not liable 
to the attacks of white ants, or 
thoy will prove of very temporary 
duration. 

As regards survey we read that 
arrangements are now under consideration for the execution of 
forest surveys under competent professional supervision as a 
branch of the Revenue Survey Department. 

It is evident that until the demarcation ofthe reserves is com- 
pleted and good maps are provided, that working plans of the 
Madras forests cannot be undertaken, but in the Northern Cir- 
cle a few plans for fuel coppices in the Nilgiris have been pre- 
pared, and rough schemes for the Mudumalai and Sandur leased 
forests and for the Nellore casuarina plantations have been pre- 
pared. An account of a working scheme, prepared in 1883 by 
Mr. Gass, Deputy Conservator of Forests, for the Coonoor peak 
old plantation , with an excellent map, is given as an Appendix 
to the report of the Northern Circle. 

It is an area of 206 acres divided in 40 compartments, which 
was at first worked as a coppice, but is now to be worked, as a 
high forest with a system of 10 year thinnings, and the period of 
rotation is not yet fixed for tne high forest, hut it is assumed 
that 60 years will suffice. 

The plantation appears to be composed of Acacia mclanowylon 
and Eucalyptus obliqua , calopht/lla , piperita and other species, but 
no clear account of the standing crop is given. 

The following general prescriptions give an account of the 
procedure proposed : — 

41 Bach compartment to take not more than 1 J months to eut and 
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remote the wood to the road side and to clear away the brushwood 
and round off the stools ready for coppice reproduction. During the 
first coppice rotation, at least 400 standards to be left per acre evenly 
distributed. If 600 are left, so much the better. 8helter belts of 
at least three trees thick to be left on the edges of compartments and 
alone roads wherever danger from wind is anticipated. 

“During the second coppice rotation, 1804 to 1008, the number 
of standards may be reduced to 800 per acre, and at further rota- 
tions they will gradually be still further reduced, until at the end of 
the sixth period, there are about 40 to 60 per acre, which, so far as 
we can tell at present, will constitute a fully-stocked high forest of 
big timber. 

“This scheme is, of course, liable to revision at any time, and 
especially if the demand for fuel very largely increases do we recom- 
mend the standards being cut and the system altered to ( Simple cop- 
pice/ which we feel to be the system most profitable to adopt for 
fuel works. 

' “Every third and sixth year, the compartments under reproduc- 
tion should be thinned — lightly the third, more heavily the Bixth,— 
and blanks in the coppice should be regularly filled up by planted 
seedlings. The indigenous growth should be allowed to grow up 
when the saplings are good, so as to help to form a complete mass 
capable the better of resisting wind. 1 ’ 

In 1883 two compartments with an area of 7*3 acres were 
cut as simple coppice, and yielded 1,700 tons of fuel, or 233 tons 
per acre. 

The coppices in the Nilgiris referred to by Mr. Gamble yield- 
ed respectively 92*7, 108*4 and 125 tons per acre. It is a pity 
that tne species of trees in these coppices are not given in the 
report. 

Regarding the prosecutions we give the following extract 
from the Government order, and note that in the N.-W. Pro- 
vinces the number of cases compounded by Forest officers 
under section 55 are kept quite distinct from those tried by 
Magistrates. 

“ The following statement shows the number of prosecutions for 
breaches of forest rules for the years 1888-84 and 1884-85 : — 



“The increase in the number of prosecutions is probably due to 
improved detection and not to any increase in the number of offences 
committed The Conservator, Southern Division, states that the 
apparently large proportion of acquittals in his division is due to the 
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mdusion under the head 1 acquitted ’ of a large number of eases 
which were compounded under section 55 of the Forest Aot. The 
working of this section ealls for the exercise of considerable discre- 
tion and care.” 

Regarding fire protection, we give the following extraot from 
the review by the Board of Revenue: — 

M There was a marked improvement in both divisions in the area 
protected from fire during the dry season of 1884-85. The follow- 
ing statement compares the area and cost with the corresponding 
figures for the previous year 




Area 

attempted. 


Percentage of 
failures to 
area 

attempted. 

OOBT OF PBOTBOT10N, 

Year. 

Division. 

Failures. 

Per square 
mile, in 
Rupees. 

Per acre, 
in Pies. 

1388-84,.. 

J North, •• 

eq. m. 

870-4 

sq. zd. 

29-5 

7-96 

15-7 

47 

\ South, , . 

680.5 

6-7 

126 


2.1 


Total, •• 

900.1) 

80-2 

4<01 


8>l 

1884-85, •» 

f North, 

720-5 


3.27 

15*5 

4-6 

1 South, .. 

744-8 


1*88 

15-6 

46 


Total, .. 

14653 

37-G 

2-66 

15.5 

44 


“ There is apparently a large increase in the cost of protection in 
the Southern division, but this is due to the abnormally low figure 
for 1883-84, resulting from the fact that all expenses incurred on 
the work were not debited during the year, and that large areas of 
naturally protected jungle and plantation were included.” 

The Board do not place much reliance on the figures given 
by the Conservators as regards the areas of forests which as a 
rule escape fire without any special protection, and which are 
admittedly far from accurate. These are given at about 7,400 
square miles for the two Circles. 

Colonel Walker states that there is nothing to show whether 
certain areas escape fire regularly through a series of years or 
not, and that his officers havo too much on hand to attempt to 
record such details. 

Mr, Gamble has, however, noted for the Northern Circle, that 
the following olasses of forest usually escape fire : — 


Plain forest in Ganjam, 

Bdkapalle Hills on tbe Godavari f • •• wan 

Kistna and Nellore Coast forests and planta- 
tions, ... ... ••• ... 

Ceded Districts (babdl forests), 

Cuddapah 

Nilgiris, thola$ f ••• • •• 


Square miles. 
100 
800 

260 

1,000 

8,000 

200 


2 a 
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Both the Conservators state that the fire season is most vari- 
able in Madras, and ■we quote the following interesting remarks 
by Mr. Higgens, C.S., District Forest officer of Cuddapah : — 

“ In some years when a heavy south-west monsoon producing a 
large crop of grass has been succeeded by a light north-east mon- 
soon, the fire season may begin in February, and, if timely rain does 
not fall, continue till August, aud a very Brnall proportion of the 
forest may escape fire. In other years, like the season 1884 to 
1885, when a light south-west monsoon, producing little grass, is 
succeeded by a heavy and late north-east monsoon, the fire season 
may not begin till April, and may be over, if the rain comes season- 
ably, by 15th June. In the latter case, the proportion of the foreBt 
area which is not burnt may be three-fourths of the whole, or even 
more. 1 * 

Colonel Walkor also remarks as follows : — 

11 The practice of maintaining separate accounts for fire-protec- 
tion up to the 15th June is apt to cause confusion and inaccuracy. 
It was adopted in order to assimilate our returns with those in 
other provinces, but really in Madras the fire-season is no moreover 
on 16th June than it is on the 3lBt March, and in the districts not 
subject to the south-west monsoon, the foreBtB are often not safe 
against fire till October or even later. It is, therefore, for consi- 
deration whether our fire- protection accounts bad not better be 
closed on 81st March like others, and the returns made applicable 
to the financial year, instead of to a special year ending on the 16th 
J une. Definite proposals to this effect are contemplated." 

The total grazing revenue is Its. 49,236, of which only Us. 
8,227 comes From tne Southern Circle. 

The auestion of regulating grazing in the Madras forests is 
still under consideration, tmd m some districts free grazing is 
allowed, in others a small fee charged, whilst cattle are rigorously 
excluded from some of the reserved forests. 

That the settlement of the question is of the utmost import- 
ance to the future of the Madras forests the following quotations 
prove conclusively. Colonel Walker speaks of 

“ The Berious damage done to the once splendid forests on tho 
Anaimalais, either through want of knowledge on the part of so- 
called pioneers of forestry, or the failure on the part of the Gov- 
ernment of the day to recognize that annual fires and unrestricted 
grazing, coupled with felling all the good trees and leaving the bad 
ones, must sooner or later ruin any forest." 

And regarding the Trichinopoly unreserved forests we read 
that— 

“ No good results can be expected in the way of natural reproduc- 
tion with 497,246 head of horned cuttle and 884,147 sheep and 
goats allowed to graze and browse without restriction. The Dis- 
trict Forest officer calculates that this represents two head of 
horned cattle and four goats or sheep to every acre of Government 
waste, but gives no data for his estimate, which th^ Conservator is 
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unable to verify. The District Forest officer instances the Vira- 
tnalai Hill, in &ulitalai Taluk, the eastern slopes of which have been 
nearly denuded by the indiscriminate cutting and hacking of trees 
by herdsmen for the sake of leaves for their cattle during the hot 
season when they are driven there for pasture.” 

Mr. Gamble has made some interesting remarks under the 
head of natural reproduction, and concludes as follows : — 

“ The Conservator desires to put on record bis experience of the 
wonderful powers of reproduction of the Konda Tangedu (Xylia 
dolabriformu) in the forests of the Upper Godavari and Rumps. 
Whether under shade or in the open, seedlings are everywhere most 
abundant where the gracing is light, and be thinks that except 
perhaps the s£l, he knows of no Indian tree whose new growth 
can be easily obtained as that of the ironwood. It would be a 
thousand pities if the immense and valuable ironwood forests of 
the Rumpa country were to be carelessly destroyed unless it be for 
permanent cultivation.” 

The area of plantations in Madras and their cost up to the 
31st March, 1885, is as follows : — 



Regular 

Plantatiohb. 

Cultural 

OPERATION B. 

Topeh. 

Total. 

Areas, 

acres. 

Coat, 

fia. 

Area, 

sores. 

Cost, 

Rs. 

Area, 

acres. 

Cost, 

Rs. 

Area, 

sores. 

Coat, 

Ra. 

8. Circle, ... 
N. Circle, ... 

Total, ... 

12,822 

6,624 

10,26,264 

8,90,668 

1,979 

266 

26,854 

2,284 

18,288 

13,161 

■ 

19 

12,94,249 

4,98,768 

18,946 






mm 

mm 

17,88,017 


Some of the plantations have already given some returns, as 
those of Coonoor 1,373 acres, which cost Rs. 54,394, have given 
a total revenue of Its. 66,640 up to date. 

No genera] statement of the yield of the plantations for the 
province is given however. 

The average cos); per acre of the regular plantations in the 
Northern Circle has been Rs. 60 per acre, and Rs. 83 per acre 
for the Sonthem Circle. 

We are rather left in the dark as to the object of the planta- 
tions in Madras and the species of forest trees planted, and vil- 
lage topes and roadside trees and regular forest plantations are 
treated of in the same paragraphs in the report of the Northern 
division in a somewhat confusing manner. If the plantations 
could he classified as 

Casuarina fuel plantations, 

Teak plantations, 

Australian exotic plantations in the Nilgiris, 
Various, 
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and some account given of the cost, yield, rate of growth, &c., 
for each class, the chapters on artificial reproduction would be 
pinch mcfre interesting to the general reader. 

The District Forest officers in the Northern Circle appear to 
lave confused ideas of what the Code means by cultural works 
of improvement , as clearing boundary lines, opening experimental 
niel aopOts, preparing working schemes, construction of rest 
bouses, &c., &c., are shown under this head. 

Some climber cutting has been done, but it is evident that 
forest conservancy in Madras must be more advanced before 
regular works of this kind can be generally undertaken. 

In the Northern Division, the only works referred to are 
sowings and plantings in certain forests, and a little climber 
cutting at somewhat high rates, 1G8 acres for Rs. 122, in the 
Cuddapah forests. 

Mr. V incent, District Forest officer of Nelloro, reports that 
dry sandy areas which were fenced only two years ago, and 
were then bare for nine months out of the twelve, are now 
oovered with grass, while seedlings of Albizzia amara are com- 
ing up. 

As regards experiments with exotic trees, we read that it is 
proposoa to plant mahogany as standards in teak coppice at 
Nilainbar. We road that Divi Divi, Caxalpinia coriaria , is 
growing well at Madura and other places. Pinits kasya and 
Pinu8 insiynis do well in the Nilgiris, and hundreds of plants of 
Acer Campbellii and Icevigatum have l>een put out. Rhus ver- 
nieifera seed has germinated in the Nilgiris. 

The following statement shows the progress of some of the 
largest mahoganies in Nilambar, where there are 8,000 trees, 
1,000 having died since last year : — 



• DM. 























Measurement in April 1884. Present Measurement. 


rosier cosbiutasot is hadbab 1884*88, 
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Regarding the caoutchouc yielding plants we read as fol- 
lows 

44 The South American Indian Rubbers, — The District Forest offi- 
cer, Malabar, remarks that these are no longer experiments, having 
now established themselves well enough, and doubts whether their 
cultivation would pay at all. Trees seven yearB old yield very little 
milk when tapped. 

' “The Cearas planted in 1878-80 and 1881, seeded as in the pre- 
vious year, and about 200 seers of seed were collected. Self-Bown 
seedlings are coming up freely in the exotic plantation. 

“ The Hevea braziliensis and the Castilloas are flourishing. The 
latter flowered in the beginning of February, but all withered away 
shortly after. Measurements of a few of the best plants are given 
in the preceding table. 

44 Landolphia florida. — The one plant of this referred to in the last 
report as received from Ceylon has grown to a height of feet.” 

A igood deal of work has been done under the head of roads 
and buildings, the total expenditure for the two Circles being 
as follows : — 

Bs. 

Boads, •• .. .« 28,767 

Buildings, .. .. .. 28,445 

Tbe following figures show the yield of the Madras forests 
during the year : — 



Timber. 

Fuel 

Bamboos. 

Minor 

produce. 


c. fc. 

tons. 

No. 

mds. 

Collected, ••• ••• 

238,817 

14,808 

44,192 

E 

Sold in forests, 

21,458 

8,670 

1,559 

6,437 

Km| 

Sold at depdts, 

Otherwise disposed of at 

188,086 

5,295 


depots, ••• 

28,630 

140 

... 

■ 


but it is not shown what is removed by departmental agency, 
and what by private consumers, though such a statement is 
promised for next year’s report. 

The following extract from the Government order shows what 
has been done in timber works : — 

“ Felling operations were considerably restricted in the Southern 
Division, except in Malabar, where extensive fellings of teak were 
made. The total quantity of teak felled in the Southern Division 
was 64,008 cubic feet and 88,548 saplings, against 88,191 cubic feet 
and 68,712 saplings in the previous year. The chief collections in 
the Northern Division were of red-wood, s&l, and firewood.” 

The only important item of minor nroduoe is the bark of 
tangedu ( Xylia ddabriformis f) from which a revenue of Rs. 
18,796 was apparently derived. 
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We also extract the following from the Government order: — 

“ Free permits were, in most districts, granted to agriculturists, 
but it is hoped that*this system, which is open to many objections, 
may soon be rendered unnecessary by the constitution, throughout 
the Presidency, of- village forests.” 

Regarding village forests, we read as follows from Mr, 
Gamble’s report : — 

“ Village Lands.— The village lands under Rule 7 of the Forest 
Rules have been selected and set apart in one locality only, viz ., the 
Merkunad amBhom of the JSilgiri District. The arrangements were 
made under the special supervision of Mr. R. S. Benson, O.S., who 
was both Revenue and Forest Settlement officer, and the rules 
which he prepared, and which were approved by Government, are 
herewith given 

“ Subsidiary Buies under Buie 7 of the rules framed by the Gov- 
ernor in Council under Section 20, Act V. of 1882. 

“ The Government forest lands mentioned below have been set 
apart by the Collector in the village of for the benefit of 

the villagers of that village. 

“ 2. The indigenous villages ( i e. t Badagas, Kotas, Irulas, Kur- 
umbers and Todas) may gather dry wood for their own use only in all 
these lands, free of charge. Such fuel may not be sold or bartered. 

41 8. The Monegar of the village may grant to any indigenous vil- 
lager (as above defined) a free pass to cut timber for his own use 
for building or agricultural purposes in any of the above lands. Such 
timber may not be Bold or bartered. 

“ 4. The Monegar shall keep a free pass book (which will be sup- 
plied by the Deputy Tahsildar), and shall enter in the pass and in 
the counterfoil thereof — 

(1) . The name of the person to whom the pass is granted ; 

(2) . The shola in which the wood is to be cut ; 

(8). The purpose for which the wood is required ; 

(4) . The date on which the pass is granted ; 

(5) . The date on which it expires. 

11 If the Monegar is unable to write, he may have the entries writ- 
ten by the Curnam. 

“ 5. The Monegar is responsible that the timber is really re- 
quired and is used for the purpose stated in the pass, and that 
reserved trees are not out. 

41 6. The Revenue Inspector and the Forest Ranger on their tours 
shall inspeot the counterfoils of the free passes, and shall, after so 
doing, write on them their initials and the date of their inspection. 
If the Revenue Inspector or the Forest Ranger has reason to think 
that the privilege is being abused, or that these rules are being 
broken, he may make inquiries, and, if necessary, report the facts to 
the Deputy Tahsildar or superior Forest officer. 

44 7. If any person cuts timber without a pass, or in excess of the 
allowance named in the pass, or cuts any reserved tree, the Monegar 
■hall report the casl to the Deputy Tahsildar, in view to the prose- 
cution of the offender under the Penal Code for mischief or theft, 
aa the ease may be. 
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“ 8. (Che following are reserved trees (Here list as in Buies.) 

11 It is to be hoped that the work will soon he taken in hand in 
all districts. Meantime no restriction that the Conservator knows of 
is being placed on the exercise of previously- conceded privileges.” 

We read that the Madras Forest Department was well repre- 
sented at the Forestry Exhibition in India, and that a number 
of medals and diplomas were awarded to the officers. Colonel 
Walker visited the exhibition, and purchased a Giant Biding 
Saw Machine which is to be tried in North Arcot. 

Tho following table compares the financial results of the work- 
ing of the department during the last five years : — 


Year. 

Receipts. 

Charges. 

Surplus. 

1880-81, ... ... ... | 

BS. 

BS. 

BB. 


7,21,709 

5,21,453 

2,00,316 

1881-82 

8,05,884 

6,03,009 

2,02,815 

1882-83, ••• ••• ••• 

9,03,914 

G, 30,558 

2,67,356 

1888-84, ... ... ... 

9,58,991 

11,02,089 

7,80,916 

1,78,075 

1884-85, 

8,84,421 

2,78,268 


There can bo no doubt that, as compared with other pro- 
vinces in India, with her tropical climate and the immense 
area of forests, from which reserves are being selected, and 
proximity to the seaboard, and a teeming population, that 
Madras will soon outstrip many provinces which have had the 
start of her in forest conservancy. 

We hoar with regret that the establishments suffered severely 
from fever, exposure and overwork, and Colonel Walker’s re- 
marks on this subject apply to forest work in other provinces as 
well as Madras. 

“ Everything is being done by erecting good rest-houses, provid- 
ing warm clothing and medicines, and sinking wells, to reduce the 
dangers and discomforts of forest life; but the work naturally entails 
constant exposure in all climates and se&Bons, and our officers in the 
subordinate grades cannot afford to live well enough to enable them 
to resist or throw off attacks of fever and other diseases.” 

Mr. Gamble’s description of the upper Goddvari and Mudu- 
malai forests is sufficiently interesting to be given as it stands' 
in the report. 

“ Description of the Forests . — Tlia character of the foreat depends 
chiefly on the prevalence or not of hilly country. The eastern edge 
of the taluk is occupied by a range of hills, which rises in places to 
8,000 and even 4,000 feet, and occupies an irregular atrip, of which 
the base ia on the Godivari, one aide on the Jlumpa frontier and 
the other the foot of the hills* The average breadth of this strip 
ia 6 miles, and the length about 88 miles, so that the area may be 
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said to be about 200 square miles. In tbis strip the principal tree 
is tbe ironwood {Xyht dolabrtformi #), hitherto, so far as I oan 
ascertain, considered of no ac<*>ont. Tbe ironwood tree, better 
known perhaps under its Burmese name of 4 Pynkado’ and its Mala- 
bar name of ' Irul,’ is really a most valuable tree. It has a bard, 
dark-red, very durable wood, is capable of being used for Bleepers, 
for buildings, bridges, Ac., and is in some localities much employed for 
telegraph posts. Where tbe sal forests of the Circar Hills end, there 
the ironwood begins — a most fortunate circumstance, though we 
may regret that neither of the trees have hitherto received sufficient 
attention in this Presidency. To show that the ironwood supply 
may be utilised as a source of revenue, I would mention that from 
information afforded by the office of the Inspector-General of For- 
ests at Calcutta, 4 Pynkado * or ironwood sleepers from Burma are 
now being sold in Calcutta, ex steamer, at Es. 4-12-0 each for broad, 
and Es. 1-15-0 for narrow, gauge. One of the most remarkable and 
valuable characteristics of tbe ironwood forests of Rlkapalle and 
Eumpa is the abundance of reproduction ; seedlings may be seen 
everywhere, under dense shade and in the open, and there can be 
little doubt that tbe forests can be treated in a systematic manner 
more easily than almost any other kind in India except perhaps sdl. 
The valleys of this ranee of hills contain huge trees of Terminal ta 
tomentoea , Arjuna and Beleriea , Anogeiesus Jatifolia and acuminata, 
Lagerttromia parviflora , Bombax malabarioum , Dalbergia lattfolia , 
Dillenia pentaqyna , Albizzia procera , Stereo ttper mum tuaveolene and 
ehelonoidee , Odina Wodter, Oaruga pinnata , Adina cordifolia and 
mango among others, and in some places teak. The Inrgest tree of 
teak that was seen was near Perakonda, and measured 7 feet 5 inches 
in girth, but such trees are very Bcurce iudeed. To give an idea of 
the size to .which timber grows in this great hill range, the following 
measurements of large trees taken in one valley may be recorded 



Girth at 

4 Feet. 

Height 


ft 

ft 

Anogeieeue acuminata , 

... 16 

150 

Terminalia tomentoea , 

... 12* 

120 

Do. Beleriea , 

... 74 

100 

Bombax malabarioum , 

... 12i 

120 

Dillenia pentaqyna , 

... 4 

100 

Dalbergia lattfolia, 

... 6 

80 

Lebidieropeie orbieularie , 

... 6} 

60 

Oaruga pinnata , ... 

••• n 

100 


“ Under these trees, the chief growth is that of tbe big thorny 
bamboo (Bambuea orundinaeea ), and there is a very considerable 
amount of timber, which only requires better communications to 
enable it to be brought to the river for rafting to tbe delta.* 

44 The hill elopes are covered with good forest also, though 
naturally the trees are not so good. With tbe ironwood trees are 
chiefly found Anogeieeue lattfolia, Lagerttromia par vifl ora, Dillenia 1 
peaAypwe, Lebifieropeie, Bekrebera ewietenioidee and other kmde 
nurely reaching} or likely to reach, more than abbot 4 feet in girth, 
hot capable or producing timber of and below that cjs*-— the sis# 
noct in denupd lor the native buildings of the delta. With these 

2 ■ 
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are quantities of the male bamboo ( Dendrooalawxut atrietua). In the 
deep shady Valleys, of course, a different vegetation occurs. Dioapyroa 
Embryopteria , Oonthium didynum , Buraera atrrata, are the chief trees 
along the watercourses, and the toon (the Cedrela Toona) may be 
found, for though I did not meet with it in Bdkapalle, I found it in 
Rumpa. Reterophraqma Roxburghii is also not uncommon. 

“ The number of villages within this hill tract of about 200 square 
miles, omitting those on its outer edge who sometimes cut ( podu ’ 
on the hills near them, is about fifteen, of which five at least on the 
Godlvari are demarcated and may be excluded from calculation. 
The remaining ten Beddi villages, cultivating usually only * podu,' 
cut yearly about 20 acres each and cultivate for three years, then 
leaving fallow for twelve years. The amount of land yearly requir- 
ed is therefore about 800 acres — a very small amount compared to 
the total area. 

“ The only other hill ranges east of the Saveri are — 

(1) , Walsugri Hill, south of B4kapalle. 

(2) , The low range between the Sil6r and Sokaldr rivers. 

These resemble in character of forest the great Bekapalle range : 
though, as they have been more cut in 1 podu,' the forest on them is 
smaller. 

“ West of the Saveri Biver lies the big isolated range which 
we may call the Bapak Hills, which contain about 40 square miles. 
It is in and about this range that the teak is chiefly found ; indeed, 
could it be so arranged that the ‘ podu ’ cultivation should stop, it 
would not be very difficult to convert the whole in some fifty to a 
hundred years into a forest of fairly compact teak. But the Bapak 
Hills are full of villages (twelve at least, and these large Koya 
villages), they are covered with ‘ podu ’ cultivation, and the question 
of what is to be done may be postponed. Two of Mr, Boileau’s 
reserved forests have already taken the best parts, and my own 
present proposals will add the slopes which are available and give 
us teak forest to the east and west, and 1 think this should suffice. 
8o far as I ceuld judge, the people are very careful not to cut teak 
in the 'podu.' I saw no signs of felled teak anywhere, and if they 
can be persuaded to go a step further and keep the cut material 
away from the teak trees when they burn their ‘podu* fields, there 
will gradually be a fine stock of teak produced for the future on the 
slopes of the Bapak Hills with no -present interference. 

“ Of other hills, there are few of any importance. The south 
slope of the Narakonda Bange, the north of which ia in Buatar, is 
also considerably out *n ‘ podu ’ and is rocky, but should be pre- 
served to prevent its being denuded, and the one or two villages at 
ita foot who at present out ‘ podu ' might be allowed to continue to 
out a fixed area until Government stops the style of cultivation. * 

“ The forests of the plains differ chiefly according to soil. Along 
the banks of the Godavari and Saveri, there is a broad stretch of 
what 1 presume ia pure * black cotton soil * only about half of which 
oan be said to be cultivated for the' growth of cholnm. Further 
inland, there are parts in which the soil ia poor, consisting of decom- 
posed ferruginous conglomerate somewhat resembling laterite, while 
m others there is good loam, and on this the villages are ehiefly 
situated. On the black cotton toil, curiously enough, the chief tree 
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is teftk; and in this way near both Kunavaram (the 8pecial Assiit- 
ant Agent’s head-quarters) and Dumagudem, there are good patches 
of teak poles — the result of 1 podu ’ cultivation in which the teak 
has been systematically left. Ou the stiffer soils the acacias pre- 
dominate, ms., Jo acta leuoophlma , eburnea and arabioa, with wood- 
apple and tamarind near villages. 

“ On the poor shingly soils and the kunkur and hard ferruginous 
clay beds among them, the chief trees are the SoymidA febrtfuga, 
Xylia dolabriformii and Chloroxylon Sxoietenia with Aeaeia Catechu 
and a few other trees, while in the ravines and along water-courses 
a dry evergreen growth is met with that reminds one of Ouddapah 
and Nellore, and in which the principal trees are Mimuaopa hexanara , 
Mrmceylon edule , Maba bvxifolia, Pleuroatylia Wightii and Dtotpyroe 
Chloroxylon. Here sometimes the Mimusops grows very large, and 
one tree 8 feet 8 inches in girth, with a height of about 80 feet, was 
met with near Darapali. The Soymida trees frequently grow to 6 
or 7 feet in girth, but the Satinwood is generally'sroall, owing to the 
custom ot cutting it young for rafters. 

“ On the better BoilB and the undulating country the regular 
plains forests occur, and in these the Terminalia tomentoea is the 
principal tree. It is, however, supported by others such as Xylia 
dolabriformie , Lager strumia parviflora , Bassia latifolia , Soymida fob- 
rifuga , Pterooarpua Maraupium, Adina cor difolia. Acacia Catechu, 
Anogeieeua latifolia , Schrebera ewietenioidea and teak here and there 
in patches. Ebony (Diospyroa Melanoxylon) should be noticed es- 
pecially, for in some localities it grows very well and of very lar^e 
size. Several were seen that measured 8, 10 or even 12 feet in 
girth. A valuation survey made in by no means a good locality 
close to the Central Provinces frontier gave per acre— 


Teotona grandie , . . . 


.. 16 

Pterocarpua Maraupium , 


4 

Dalbergia latifolia , 


.. 2 

Terminalia tomentoaa , 


.. 22 

Xylia dolabriformie , 


.. 15 

Lageratrdmia parvifiora, 


.. 14 

Soymida febrifuge, 


.. 2 

Adina cordifblia, ... 


2 

Ebony, Anogeieaue and Chloroxylon (about), 

.. 40 


Total, 

... 117 


“The following note is also extracted from the Conservator’s report 
on the Mudumalai forests in the Nilgiris :— 

“ The Mudumalai foreate are a fine property, covering 200 square 
miles, and of much bettet growth than I bad expected to find. Al- 
most everywhere in the western portion, teak is common, with 
Pterooarpua maraupium , Schleicher a trijuga , Shorea laeeifera , Ter- 
minalia tonentoaa , paniculate , Chebula and Betariea , and in the 
valleys black wood ( Dalbergia latifolia). Bamboos are very good 
•l* 0 ) both the large or thorny kind ( Bambuea arundinaeea), which 
oeonpies the valleys, and the small or male bamboo ( Dendroealamue 
tiriatoe), which is found on the drier uplands. In the ravines, the 
teak is capable of vaiy fine growth, and although, aa may be ima- 
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giaad, there are few Bound trees of Urge vise, yet there is a fair 
amount of good half-grown timber, and under protection from fire 
•nd with careful management, including the cutting away of useless 
trees, a good young growth will come up. On the higher lands, the 
forest has suffered so much from fire that there is in most parts only 
a poor growth, but there are in places good poles of young teak 
about one-quarter grown, and the numerous seedlings and coppice 
shoots show that only protection is wanted to convert the forest 
into a valuable property." 


FORESTRY AT THE CAPE. 


Thb report of the Superintendent of Woods and Forests for the 
year 1884 submitted ( anonymously) to both Houses of Parlia- 
ment by command of His Excellency the Governor of the Cape 
of Good Hope, is a very little report with a very long tail. It 
consists of a page and a half of general remarks, presumably 
by the Superintendent, but without any signature, and sixty- 
one pages of “ annexures.” 

Officials in India think it is necessary to embed the reports 
of subordinates in a matrix of official phraseology of their own 
or their office before submitting thorn to a higher authority. 
In the Cape they run a thread through them and drop them into 
the poBt-bag, which is much the simpler plan. 

The Caj»e Forest Report consists then of some five or six 
reports, bound together, from Forest officers varying in rank 
from Conservator to Ranger, who appear to hold charge of inde- 
pendent circles in various parts of the Colony. Each officer 
nas followed his own sweet will in the arrangement of the sub- 
jects treated by him ; and there are, apparently, no prescribed 
statements or annual returns of any sort. The firtft to report, 
the “ Superintendent of Plantations ” is of opinion that the 
work under his control naturally divides itself into three heads, 
viz., afforesting of Crown lands ; distribution of plants and 
seeds ; general conservancy. The second and third reporters, 
vis ., the Conservator oi Forests, Knysna, and the officer in charge 
of the Hnmansdorp forests have no pronounced opinions on the 
subject, and merely submit, with some general remarks, state- 
ments of timber felled in their forests. The fourth “ annexure ” 
is much more elaborate and forms the bulk of the volume. It 
reads like a very excellent report, of which the paragraphs had 
got mixed in the press. Beginning with general remarks , it goes 
on to mountain forests , survey , demarcation and settlement , re-or- 
ganization of forest establishment, nursery list , reforesting , Isidenge 
oak, mean yearly increments , form of cultivators' permits , forest 
cases, forest law , reserved forests, marking timber; passes for fire- 
wood, Police powers, power to seise, cutting and removal , goat 
grazing, compounding forest offences , timber tfpes, forest fires , 
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Police and Forest Departments, roads, building and fencing,' line 
cutting, and so on. 

The report of the fifth officer, -which is shown in thfc index 
as an independent annexure, is appropriated in annexnre IV 
as an Appendix. We may therefore neglect it and its method 
of disarrangement. 

We are unable to gather from any of these reports a clear 
idea of the position the Forest Department in the Cape holds 
in the general administration, or tne areas or resources of the 
forests administered. The writers of the “ annexures ” doubt- 
less left the duty of. explaining these matters to the Houses of 
Parliament and others to the anonymous individual, the phantom 
spirit, who presides over the Cape woods. The following ex- 
tract, which comprises nearly one-half of what the Superinten- 
dent of Woods and Forests is pleased to call his report, will show 
the broad grasp he takes of the requirements of Cape forestry, 
and the vigour and closeness of his reasoning. The italics are 
ours : — 

“ During the year under report, clear evidenoe baa been received 
of the value of Colonial Woods. Well prepared and properly 
exhibited, they have gained the highest awards at the Edinburgh 
Forestry Exhibition. Immediately following thii success, an order 
for tttinkwood logs was received at Knysna from London, and on- 
quiries have been made to the Honorable the Commissioner of 
Crown Lands and Public Works for samples of wood suitable for 
engraving purposes, fishing rods, and weaver's shuttles. 

“It is well known, on the other hand , that wood used without 
proper precautions in felling and seasoning, has no good qualities, 
and is of little practical value ; also that forests worked without order 
are quickly exhausted and finally ruined, without any adequate pro- 
fit. In order that wood may be properly prepared in the future, 
I have collected all the information possible as to the characteristics 
of sound and of defective woods ; tne faults and blemishes to which 
they are subject ; and shown how wood should be properly inspected. 
I have fully discussed the question of the most suitable season for 
felling, and detailed tLe precautions which should be taken in dry- 
ing. From all this information I have compiled a treatise with tne 
intention of making known and popularising the proper conditions 
which should be fulfilled in order to procure good sound wood. 

“ Tables for rapidly calculating the cubic contents of trees stead- 
ing, or felled— round, or squared, have also been prepared. 

“ All the information relative to the successful progress of forest 
work has been collected, so that toe may be assured of finding in the 
forests, in perpetuity , much larger quantities oj uooa than has her » 
tofore been taken from them , even in the yean when the greatest 
numbers of licenses have been issued." 

As we read on, however, we obtain from the annexures inter- 
esting glimpses of colonial and forest life. Planting and other 
operations appear to be carried on largely fay convict labour. 
Tons the Superintendent of Plantations reports : — 
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14 Toward* the dote of the year the Honorable the Commissioner 
of Crown Lands and Public Works visited tbe Plantation, and seeing 
the success attained he has been pleased to augment tbe operations 
by convict labour. This step haB given great impetus to tbe work. 

" Mr. Johnston, who was in charge of the Convicts, has been 
appointed Superintendent of the Porter Reformatory, and tbe ability 
and attention with which Mr. Harman conducts his plantation work 
has been recognised by giving him an increase of salary and com- 
bining his appointment as Forest Ranger with that of Acting Su- 
perintendent of Convicts. Tbe plan of combining tbe two offices 
works well, and it is an improvement on the old system of having 
two officers independent of each other on the same station.'* 

A good deal of excellent planting appears to have been done, 
but no statement showing the areas taken in hand is given. 

A method of encouraging arboriculture frequently advocated 
in the Punjab appears to have been successful. 

“ Thus far I have referred only to the afforesting of Crown land. 
One of the chief functions of the Forest Department, however, is 
not only to form State Plantations on a large scale, but to assist and 
encourage by judicious means private individuals and public bodies 
to plant trees. It is the custom in America, India, and Australia. 
Notwithstanding much protestation from private seedsmen and 
gardeners, surplus plantB and Beeds of forest trees are yearly 
distributed throughout the Colony from this Forest Division. 

“ As a rule the oost price is charged, but in some cases they are 
given away gratis. 

41 On reference to Appendix C, it will be seen that from the Nur- 
series at Tokai and Worcester, no less than 107,969 young trees, 
valued at £888 5«. 9 d. t were distributed, and Appendix D gives the 
quantity and kindB of seeds distributed from the store-room at 
Uitvlugt, and valued at £195 10s. 5 d." 

Sissu seedlings are distributed free to zamindars in the neigh- 
bourhood, from the Changa Manga Plantation near Lahore, 
and large numbers avail themselves of the privilege of taking 
these seedlings to plant in their fields. 

The fourth annexure which, as we have stated, forms the bulk 
of the volume, is from the pen of Mr. D. E. Hutchins, Conser- 
vator of Forests, King William’s Town. Mr. Hutchins devotes 
more space to examples of the inadequacy of the existing Cape 
forest laws and to proving the necessity for framing new ones 
than to reporting on the work done during the year. The 
report is, however, more interesting to the general reader than 
a mere description of the work, and it contains many interesting 
accounts of forest work at the Cape. 

Mr. Hutchins' Indian experiences have shown him that the 
survey, settlement and adequate demarcation of the forests form 
the only Bound basis of their management, and he urges this 
strongly throughout his report. 

The Crown forests in tne east of the Colony are classified 
naturally, he states, into mountain forests and coast forests. 
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“ With the exception of the fine foreit on the Amatola mountains 
and subsidiary ranges, the mountain forest in the East of the Colony 
has been either alienated, or rights of so destructive a nature have 
been granted, that the forest is rapidly disappearing. The Amatola 
forests, as a whole, still remain national property, an estate of which 
any country might be proud ! Situated as these forests are, their 
destruction followed by the deterioration of the climate and water 
supply, would threaten the ruin of the surrounding country, and 
forest destruction there would probably be the determining element 
whether the country should progress and support its own increasing 
population, or relapse into the decayed condition of Bathurst and 
other earlier settled parts of the Colony. Grave and deplorable 
mistakes have occurred in the management of the Amatola forests 
in the past, as for instance when a large slice was nominally sold out 
of the centre of the Perie forest for a mall fraction of the value qf 
the timber on it , or when 50,000 immature young sneesewood sap- 
lings worth many pounds each, to the Stutterheim forests, were cut 
to make worthless sapwood telegraph poles. In the more accessible 
parte of the forests the best timber has been stolen, or sold for a 
trifle on time licenses. Happily a large portion of the forests was 
inaccessible without made roads, and this has been a great source of 
protection. Until the survey and final settlement of these forests, 
now in progress, is completed, it is difficult to say how far the 
mistakes of the past will affect the systematic working of the forests 
in the future. Much will depend on the manner in which their 
survey proceeds, and bow the questions involved in their settlement 
are treated. A little firmness, a little liberality, now, in dealing 
with those, who, though they may have originally usurped forest 
rights have enjoyed them for many years, will put the Amatola 
forests on a sound basis of management. 

“ How a fine foreBt estate may be frittered away, and, as a whole, 
lost to the country, there is the sad history of the Eatberg forest to 
tell. Plundered at first by wood-stealers, overworked and unsyste- 
matically worked by Government, for the sake of a few hundred 
pounds above the cost of management, thrice swept by fire ; a few 
blackened and charred limbs standing in a tangle of thorns, now 
show where the forest once stood, a forest then the pride of the 
Province, and about which people who have not visited the locality 
for some years still speak with admiration. Localities such as these 
show little sign of natural reproduction, and left to themselves, are 
burnt over every second or third winter. Evergreen foreet, if ra- 
tionally managed, has nothing to fear from fire ; but I have noticed, 
both here and in India, that if once destroyed its re-establish meat 
is more difficult than is the case with deciduous forest, the species 
of which hsve fought out a struggle for existence in which fire plays 
the part of chief factor. The Eatberg forest is said to have been 
originally superior to the finest virgin forest now existing on the 
Amatol si. What remains of the Eatberg forests bas been demar- 
cated during the year ; • • • • ” 

The term “ working-plan ” would appear to be nsed different- 
ly in the Gape to what it is in India and elsewhdre. 

“ In the Amatols forests steady progress bas been made on the 
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lines indicated in last year’s report. The Dountsab, Isidenge and 
Perie foreata have been surveyed and demarcated, the system fol- 
lowed being that which is in force in India. As the result of in- 
structions from the Surveyor-General, a good forest demarcation , and 
a partial plan of the forest on the Hogsback, has been obtained from 
the Government Surveyor, employed in laying out agricultural 
allotments. This plan will now be completed by the Porest De- 
partment and adopted as tbe working plan of the forest.” 

It is evident that the Burvey, settlement and demarcation of 
the fofests are being undertaken in a thoroughly business-like 
manner. But not before this was required. 

“This baa been the principal work on which my assistant and 
myself have been engaged throughout the year. It need hardly be 
remarked that before the systematic working of a forest can be in- 
troduced, the forest must have been surveyed. It must have clearly 
defined boundaries ; and all forest rights and usages either extin- 
guished, commuted, or clearly defined. 

44 On tbe topographical map of the Colony, a blank white spot 
shows roughly the position of the foreat-clud Perie range of moun- 
tains; und along the main chain of the AmatolaB some black, 
sketchy, and not very correct topography, occupies the place of the 
most important natural feature of the country, the forests. This 
deficiency is now in process of being supplied. 

“ The Bystem of survey adopted is 

“ 1«<* A main system of tnangulation with, as base line, Captain 
Bailey’s recorded distance from his Hogsback Station 
to his Dohne Peak 8tation. 

"2nd. A smaller triangulation furnishing points about a mile 
apart (or nearer where chaining is difficult), along the 
forest boundary and within the foreBt where points are 
required. 

“ 3rd. Plane-tabling from point to point to fill up topographical 
and forest details. 

44 The first two months of the year were spent in completing tbe 
survey of the Hovald and Dountaab forests on the main cnain of tbe 
Amatolaa. A much needed demarcation was thus completed between 
the forest and the native locations lying all along the base of tbe 
Amatola’a from the Hogsback as tar as the boundary of the Stut- 
terheim Division. In tbe Stutterbeim Division tbe country near 
the forest being settled with German immigrants, and the forest 
having already a tolerably clear boundary, the forest camp was 
shifted southwards and work commenced on the Perie Range, the 
most southerly portion of tbe An atola forest country. Here the 
Isidenge forest was surveyed and demarcated ; and then, the fog and 
rain of a wet autumn proving inimical to work on tbe mountains, the 
forest survey camp was moved below the Perie mountains and the 
demarcation and survey of the lower boundary of the Perie forest 
taken in hand. Demarcation was here very urgent. Tbe natives 
of the Perie Mission Station had beacons within the forest. The 
position of these bescons was known only to a tew, and no attempt 
had ever been made to cut lines through tbe forest and thus to 
demarcate the bouudary between the forest belonging to Govern- 
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ment and that which was the property of the Perie Mission Sta- 
tion. Till this was done it was hopeless to attempt to conserve 
the Government forest. Naturally no Magistrate would convict 
where the boundaries were unknown, and numerous forest cases 
from this locality had failed in consequence. It was the work of 
several weeks to ascertain the exact position of the beacons within 
the forest and lay out the lines from beacon to beacon. To keep 
down the cost of cutting these lines, a staff line was laid out, and 
the line opened at first only sufficiently wide to chain along. These 
lines are now being opened to their full width of 15 feet, under 
the supervision of the Forester, on petty contract with the natives 
living near, the firewood being given free to those cutting the lines. 
Going east from the Perie Mission Station, the boundary of the 
forest passes several small farms. The present holders of these 
farms knew very little about the position of their beacons. Our 
experience here and elsewhere in demarcating the forest has been, 
that beaconB of surveyed land touching Government forest have a 
general tendency to advance as the forest recedes ; and sometimes 
they get lost in the forest. The necessity then arises for a partial 
re-survey of adjoining properties, in order to arrive at the forest 
boundary. The holders of these small farms bordering the Perie 
forest were too poor to reach by legal proceedings, even if it had 
been practicable to compel a re-survey of their farms. These re- 
surveys, therefore, so far as it was necessary to determine the forest 
boundary, had to be made by the Forest Department. From the 
small German larmB the forest boundary was laid out across the 
front of Kwesha’s location. Here an unchecked destruction of the 
forest had been going on for years. An instance of this was cited 
in last year’s report. Budge’s farm formerly touched the forest, 
but native mealie gardens have gradually crept in between bis farm 
and the forest. There is little excuse for the forest destruction 
wrought by Kwesha’s people ; an ample area of arable land lies un- 
ploughed outside the forest, and there did not exist that semblance 
of a title for the destruction of the forest such as the Perie Mission 
Natives held. The greater portion of the mealie gardens stolen 
from the forest were, therefore, brought again within the forest 
boundary, and the Tyusha stream, a good natural feature, taken as 
the boundary between Kwesha’s location and the Perie forest.” 

The subordinate establishment requires attentive consideration 
as regards housing. The employment of the guards as garden- 
ers in addition to their other duties would not do in India. 

“ Four of the foresters are paid at the rate of £5 per mensem, 
two at £4 per mensem, and the native guards at £2 per mensem. 
The depressed state of the times permitted of an unusually favour- 
able selection of men to fill these posts, and a good beginning has 
been made with serious forest work. The foresters, stationed dl 
first in temporary huts in the forest, were occupied for some months 
building themselves cottages. Wood and grass was naturally sup- 
plied from the forest : ready-made doors and windows, a little roof- 
ing iron, and tools were sent out from King William’s Town. 
Bseh forester was allowed one man as an assistant for three months. 

2 T 
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The total coat of the five cottages completed has been £228 18a. 9 d. 

“ The Quacu forester, appointed after the others, has had to post* 
pone making his cottage for want of funds to buy the doors and 
windows, Ac. 

“ As has been mentioned, each forester is stationed in the forest 
of which he has charge. He has the use of a cottage and five acres 
of irrigable land round his cottage to grow garden crops for his own 
use. Adjoining his cottage are two acres or more, of irrigable land 
devoted to a forest nursery. Each foreBter is expected to raise 
40,000 young trees during the year, these trees to be partly exotic, 
and partly the more valuable of the indigenous specieB, growing in 
the forest of which he has charge. Exotic seed is supplied, indige- 
nous seed is collected by the foresters." 

The Conservator appears to have a firm bolief in the utility 
of a plan for re-foresting blank areas which has been frequently 
tried and found to be a failure in India. 

“The plan of employing forest cultivators, which was sketched 
out in the annual report of last year, has been carried into effect 
this year, so far with the best results. In the different forests 828 
acres of ground have been brought under cultivation, with a view of 
preparing the ground for the reception of seeds and plants. About 
170 acres in the Perie forest has been ploughed under a special 
agreement with Kwesha’s natives. A small portion of the ground 
prepared has been already sown with yellowwood and pine seed, but 
almost the whole of it awaitB the autumn rains and the acorn crop, 
which will now be ready in a few weeks. Only men likely to work 
are taken as forest cultivators. They are placed under the supervi- 
sion of the nearest forester, and if they do not carry out their 
agreement and break up the ground as soon as rain falls, they are 
evicted. No permits are granted for longer than two yearn. Usually 
two years are granted for gr&BS land, and one for clean land or burnt 
forest. The following is a copy of the form of permit used, and 
will sufficiently explain itself. In several cases during the year in- 
formation leading to convictions for forest offences has been given 
by forest cultivators. The total number of forest onltivators is 60, 
who, with the exception of two Germans, are Kafirs or Hottentots. 
The average size of their allotments is a little under five acres (4*89 
acres). The native system of cultivating with a Kafir pick, adapts 
itself admirably to the purpose of preparing land for planting on 
the mountain side.” 

The common English names of forest trees and woods in the 
Gape are peculiar, and a list of them reads rather like a list of 
stores in a Parsec general dealer’s shop, in which the drugs and 
patent medicines had got mixed with the jams and bottled 
lollypops. 

* For instance, in the list of the trees Mr. Hutohins proposes 
to reserve from firewood ontting, we find such names as, red 
els, red pear, white pear, Kafir plum, boerbone, saffron- wood, 
essen-wood, wild olive, wild lemon, bl&ok bark guarri, red cur- 
rant, bitter almond, while stinkwood and sneezewood occupy 
deservedly prominent places in all lists of Cape woods. 
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As already stated, a large portion of the report is taken np 
with a discourse on the inadequacy of the present forest laws in 
the Cape. Mr. Hutchins certainly makes out his case, although 
a progress report is not, perhaps, the best place for the discus- 
sion. 

“ The want of a Forest Law more suitable to present circum- 
stances of the Colony than the antiquated Act 18 of 1859, has been 
constantly felt. The ‘ Forest and Herbage Act,’ short and incom- 
plete as it is, was perhaps suited to a time when the belief was held 
that forest would grow and reproduce itself, like grass after a shower 
of rain ; when no heed was given to systematic forestry, and when 
it was thought sufficient to protect certain kinds of treeB, and to pre- 
vent incendiarism. But at the present day such an enactment is 
worse than useless. It becomes a stumbling block in the hands of 
a weak or inexperienced magistrate ; since it deals with certain forest 
offences, and omits others equally harmful. Thus, setting fire to the 
forest is a punishable offence, goat-grazing, which is more likely to 
damage evergreen forest than fire, is not punishable. It may be 
replied that goats can be impounded, but the pound dues for goats 
are only one-sixth of those for cattle, and goats are infinitely more 
harmful. HoreeB are charged higher pound fees than cattle, while in 
a forest they do little or no harm. And pigs, which are beneficial in 
a forest, are charged six times the pound dues of goats. Therefore 
goat-grazing, as especially harmful to forests, requires special penal- 
ties in any Forest Act claiming to be complete. In many countries 
goats have played a more important part in the destruction of foreets 
than any other ageicy. Again, cutting saplings of certain kinds of 
timber treeB is a punishable offence, but the most valuable kind of 
timber trees escape the Forest and Herbage Act. To obtain a con- 
viction under this Act for cutting timber saplings, it is necessary to 
prove that the sapling cut was of a kind of wood ordinarily wed for 
wagon-making, furniture, or building , in the year 1859. 3neezewood 
is an excellent wagonwood, but too scarce to be used for this pur- 
pose in the Colony. Sneezewood is not ordinarily used for furniture, 
or house-building. And thus sneezewood, the most important spe- 
cies in the Eastern forests, can be cut with impunity, as far as tbe 
Forest and Herbage Act is concerned. Again firewood stealing is not 

{ punishable under the Act. Indeed, this unfortunate old Act actual- 
y pats the firewood stealer on tbe back : vide definition of term 
4 tree,' section viii. It is scarcely necessary to remark that if evei$ 
one may go into a forest, and ent firewood and brushwood, when ana 
where they like, there is an end at once to all forest management ! 
Give a man a right to cut mature timber and bis right can be re- 
gulated so as to do the forest no harm, but give a man the right to 
cut brushwood and small wood— the forest ve-growth, and he obtains 
the forest outright ! Within the last few weeks it has been decided 
that offences such as firewood stealing which cannot be reached by 
the old 4 Forest and Herbage Act,’ may be dealt with under oommon 
law. But this arrangement cannot be looked upon otherwise than 
as a makeshift, reversing as it does tbe legal maxim, that special en- 
act ment s override common law. Again, under common law, punisb- 
Bfcnt * awarded according to tbe value of the property stolen, which 
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no more meets the circumstances of forest cases, than if poaching or 
burglary were punished on the same principle. Who would not 
poach if the punishment were twice the value of the game found in 
the poacher'B possession ? Yet the punishment on conviction for 
forest offences scarcely averages twice the value of the property 
stolen. Forest property is similar to game, it is widely dispersed 
and difficult of protection. It is as easy for a Kafir to slip into the 
forest, cut a sneezewood sapling, and sell it as a pole at the nearest 
canteen, as for a poacher to knock over a pheasant. Game cannot 
be protected without game laws, nor forest without forest laws. 
Game has practically disappeared in France with the abolition of the 
game laws : the forest would follow were the forest laws to be abol- 
ished. In other countries where forests have been conserved, spe- 
cial enactments dealing with toreBt offences, have been found neces- 
aary. Forest offences ought to be chargeable aB such, and special 
penalties provided, which would bear some relation to tbe damage 
done to the forests, and to the inherent difficulty and expense of 
proving forest cases. In India, several Acts have been passed with- 
in the last 15 years. Franco, Germany, and other Europoan 
countries have their forest codes. The attempt to preserve the for- 
ests of Cape Colony without a Forest Act, must inevitably end in 
failure. People have not yet learnt how little there is to fear from 
foreBt prosecutions, or forest offences would be commoner than they 
now are. Occasionally an energetic magistrate deals out an ade- 
quate sentence, and the effect of this is magical. The wholesale 
stealing of sneezewood poles in Stutterbeim came to an end, as the 
result of one forest case early in the year. But in the absence of a 
Forest Act sentences for forest offences can rarely be adequate. To 
instance, firewood stealing. A sharp man will probably Bteal several 
loads of firewood before he is caught. Let us assume that on an 
average his third load lands him in a Court of J ustice : his average 
punishment, if convicted, would now be about double the value of 
the wood stolen. And thus it pays this man better to steal firewood 
than to pay for it, under the present state of the law ! Fortunately 
this is not generallv known, and that even the light punishments 
awarded do have a deterrent effect, iB shown by tbe fact that no per- 
son has been brought up twice during the year for forest offences. 
And I have the evidence of independent persons that firewood steal- 
ing at the present moment, is not the popular pursuit it was. Gra- 
dually, however, as the fact becomes known that there is no adequate 
punishment the offence will once more become common. To turn 
again to the profit and loss account of wood stealing ; while this pays 
a man under the present law, the final loss to Government is large, 
even in the case of successful convictions. The small fine imposed 
may average two-thirds of tbe value of the wood stolen on this, and 
on previous occasions, but there remains the damage to the forest 
done by cutting all sorts of trees and by cutting in the wrong place, 
the expense of summoning witnesses (always from a distance in for- 
est cases), the time of the Court, and the time of the forest officials 
■pent in tracking the delinquents, hunting up evidence, going back- 
wards and forwards to town to make affidavits and give evidence in 
the cases. To simplify this procedure the Conservator of Forests 
should have magisterial powers to deal with small offences ; and that 
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his seal may not outran bis discretion, it would be sufficient to pro- 
vide for an appeal to tbe nearest magistrate. But perhaps where 
tbe want of a forest law is most acutely felt is in the fact that as the 
law now stands it is a matter rather of personal opiuion,than of duty 
with a magistrate, whether he shall trouble himself at all about forest 
cases. On the one hand, there is the difficulty of knowiug how to 
deal satisfactorily with forest cases under the obsolete Forest Act, 
and the doubt whether the evidence is good enough for trying the 
offence under common law ; on the other hand personal opinions— 
are the forests worth preserving, is the attempt to do so being con- 
ducted in the right way, why not leave the forest to take care of 
itself ? These and other questions must arise ; and I submit that 
it is inconsistent, when tbe preservation of the forests has been de- 
termined upon, that there should be any difficulty, doubt, or personal 
bias, in dealing with forest cases. 

“ Forest offences should be charged before a magistrate under the 
proper section of a regular act, and not left a question of personal 
opinion. As an instance of the anomalies existing under the present 
Btate of the law, there ib the curious fact, that on the frontier, the 
nearer a man is to the coast, the easier it is to steal firewood f At 
East London, firewood stealing is an honorable and lucrative pro- 
fession, even when boxwood, worth one penny a cubic inch, is stolen 
and sold for fin-wood. At King William’s Town the average of sen- 
tences has been light, and an active man working in the south of the 
Division, where there is a forester wanting, could perhaps make fire- 
wood stealing pay. At Stutterheim a firewood stealer would obtain 
a patient investigation of his case, but he would probably soon de- 
cide to seek the milder climate of the coast. 

“ There is another way in which forest cases suffer at present. If 
the magistrate refuses to entertain the case nothing more is heard 
of it. If on the other hand he tries and convicts, the case goes pro- 
bably to the Eastern Districts Court for review, and may be quasned. 
A magistrate may be equally in error in refusing to take up a forest 
case, but of this the judges hear nothing. I would suggest that where 
a magistrate refuses to entertain a forest case, he should take the 
affidavit of the Forester or whoever reports the case, and add hia 
reasons in writing for not taking it up. In important oases it ia 
desirable that the Conservator should attend to prosecute, and in all 
cases, if only for the proper working of his department, the Conser- 
vator ought to have the opinion of magistrates on the cases brought 
before them. At present the Foresters report their oases to the 
Conservator, but when these oases fail he only hears the Forester's 
side of the question. 

“A parallel has been drawn between private owners of forest and 
Government, and objection made that if private owners ean do with- 
out special legislation why not those in charge of Government for- 
est ; but this parallel a moment’i consideration will show, is illusory. 
When a private owner really preserves his forest, be fences it and 
warns off the pnblic. This cannot be done with Government forests, 
both on account of their extent, and the fact that they are the pro- 
perty of the oonntiy, and exist for the use and enjoyment of all. 

Foresters meet with difficulties and trials at the Cape as 
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elsewhere. The following story is well told, and is instructive 
as well as interesting — 

44 Mr. Atmore, the Chief Banger in immediate charge of the 
Katbeig forests, was occupied during the early part of the year in 
the special demarcation directed to be made, with the view of sepa- 
rating the conflicting rights of Government and of the erfholders in 
those forests. Early in the year I inspected the greater portion of 
this demarcation in company with Mr. Atmore. 1 found it had 
been well and carefully done. Everyone’s interests had been con- 
sidered, and at the same time a fair and quite manageable boundary 
had been obtained for the forest. The forest question in Stocken- 
■trom had been so long a grievance, and the action of Government 
in protecting its undoubted rights had given rise to so much mis- 
unoerstanding and bad blood, that when a final and satisfactory set- 
tlement seemed at last to have been affected, no pains were spared 
to render it complete and satisfactory to all parties. The Ranger 
attended meetings explaining the object with which the demarcation 
had been undertaken, discussed his line from point to point with 
those interested, and took as much interest in the work as if it had 
been the boundaries of his own farm that were being settled. He 
had to go into camp to complete the more distant portions of the 
demarcation, but all was finally finished by June. A Commission 
was proposed to hear objections and to definitely settle the line, but 
it was considered that its work would be little more than formal, the 
demarcation having been made so as to leave no real ground of com- 
plaint unconsidered. The opinion also bad gained ground that any 
reasonable settlement was preferable to the endless disputes of a 
joint ownership of the forest. It should be mentioned that the de- 
marcation line was laid out so as to reserve to Government the 
upper well timbered slopes of the mountains where the streams take 
their rise, and to make over to the erfholders, in absolute ownership, 
the lower scrubby forest known locally as 4 Kreupelboscb. ' A 
short delay was neoessary for the nomination of the Commission, 
and then a series of * Village Management Buies ’ was promulgat- 
ed, upsetting at a stroke of the pen, all that had been done now 
and during a quarter of a oentuiy to preserve the forests, and trans- 
ferring their management to recently constituted village boards. 
Experience has shown tbst the thrifty and industrious peasants of 
France cannot be trusted to manage their village forests. The 
temptation to realise is irresistible. We need not speculate on the 
effect of handing over the Crown forests of Stockenstrom to the 
Hottentot settlements of that Division dignified with the name of 
4 villages.' The locations, wholly or in part, have passed out of the 
hands of the original coloured proprietors to the white settlers, who 
have supplied them with drink ana cheap luxuries. To expect that 
people woo have been unable as a class to keep their own individual 
lanas in their possession, could be entrusted with the communal 
ownership of such a tempting property as forests, is to indulge in a 
belief that every non-intereetea person knowing the locality would 
laugh at. 

44 It is my duty in writing the forest report of the year to record 
my protect against what has been done entirely without the know- 
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ledge of the Forest Department, and I do so in the hope that the 
mistake made may not prove irremediable. Should other means fail, 
I would suggest that the matter be brought specially to the notice 
of the Honorable the Commissioner of Crown Lands and Publio 
Works, with a view to the passing of an Act for the restoration to 
the Colony of one of its few remaining forest estates. It has been 
suggested also that His Excellency the Governor might be prayed 
to rescind the Proclamation of the Village Management Buies as 
being illegal. I have the opinion of two Magistrates, experienced 
in forest law, that the alienation of any forest in the Colony is 
illegal ; Act 14 of 1878, which regulates the disposal of waste land, 
reserving certain lands as public property, such as land near the sea, 
those lands containing valuable minerals, Ac., makes an express re- 
servation of forests. Section 15 of this Act reserves absolutely all 
forest and land known to contain valuable timber. Further, Section 
12 of the same Act Btates that the assent of the Legislature is ne- 
cessary even to dispose of bare land to publio bodies. It seems, 
therefore, that the cession of the Katberg forests to the Stocken- 
strom erfholders is illegal in two ways : — 1st , the assent of the le- 
gislature is necessary for such a gift to be legal, and this has not 
been obtained ; 2nd, as alienating forest it is an illegal act per #e. 
During the remainder of the year it has been the painful duty of the 
Banger to look on at the plunder of the forest he has protected for 
bo many years. Immediately the so-called Village Management 
BuIob were promulgated, the erfholders naturally refused to have 
anything to do with demarcation, and they have since gradually 
awoke to the fact that they have been put in possession of a slice of 
public property— a property which in a few years will be irretriev- 
ably ruined, and which no after expenditure of publio money can 
replace.*’ ‘ 

The financial results of forest management in the Cape are 
not very brilliant. At present the timber operations are on a 
very email scale. For King William’s Town Circle, the revenne 
in 1884 only amounted to £1,019, and the expenditure to £2,799. 
Of the future financial prospects Mr. Hutchins writes as follows. 
It will be seen that Forest Officers at the Cape are strict pro- 
tectionists. 

“ Owing to the slack demand for house-building wood, and the 
competition of imported deals, the market price of sawn yellowwood 
planking has been very low throughout the year. The average price 
of planking has not been more than from 10 to 12 shillings per 
one hundred running feet, or say little above one pennjr per running 
foot, or one shilling per sawn cubic foot. When it is considered 
that not many years ago large quantities of planking were sold at 
at much aa £2 the 100 running feet in King William’s Town, it 
will be recognized bow prices have been forced down in recent years. 
Many of the old sawyere have gone over the Kei, where wood can 
be had at nominal price* on time lic ens es. Others remain here, 
working as forest cnftivaton in the summer, and as sawyers during 
the winter, an economical and satisfactory arrangement, which I 
hope, may long continue. But the low prioe to which Colonial 
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wood hu sunk has almost ruined, not only the bushworkers, hot 
every one connected with the home timber trade. The various saw 
mills, at King William’s Town and in the country, are either closed, 
or working at a loss. Yellowwood planking is superior to American, 
especially for flooring ; home-made joinery iB better than American ; 
but both the one and the other have been gradually undersold, 
especially since the port and railway at East London have come into 
existence. It is the history of a home industry almost ruined, by 
an unfair foreign competition ; and the remedy would be admitted 
by the most old-fashioned free-trader, were he also a forester. The 
American competition is unfair, for the reason that the Americans 
are working their forests exhaustively and destructively, while our 
forests are being restored and worked within their yield. The reck- 
less destruction of the forestB in America, and the observed de- 
terioration of climate which has followed in some of the drier States, 
has caused a widespread alarm. There are still, however, enormous 
■tores of timber in both the States and Canada. Whether this 
comes to an end, in ten or twenty years, as Borne writers assert, or 
in half a century, does not much matter at present. Sooner or 
later the cheap wood from America will ce&Be to arrive. We may 
indeed look forward to the day when our forests shall be equal to 
theirs in point of productiveness, and when the current of trade 
shall have set in our favour. But, in the meantime, the practical 
question before us is to obtain a fair revenue from our forests and 
protect the Colonial wood industries from extinction. If this unfair 
competition, between the small and exhausted forests of Cape 
Colony, and the vast forest resources ot America is to last, there 
can be but one result. Even less than the interior drier States 
of America, can Cape Colony afford to sacrifice its forests. Happily, 
destructive working may now be said to be at an end here. The 
forests of Cape Colony are being put in order for scientific working, 
the fundamental principle of which is that the cuttings shall not 
exceed the growth. The American forests, on the other hand, are 
being worked destructively, and in a few years they must either be 
destroyed or worked systematically. And for the few years while 
this state of things lasts, our forests and wood trade must be pro- 
tected from a ruinous and reckless competition, by an exceptional 
high duty on imported deals and joinery. Sweden, which supplies 
a portion of our imported wood, has cleared large areas of fore at, 
but much also has been done to restore, and introduce systematic 
working in the forests. Writers on the forest resources of Sweden 
differ, and it is uncertain how long Sweden will be able to continue 
to export wood at the present low prices. The general opinion ap- 
pears to be that the Swedish forests are being worked far above 
their yield. It ia certain that considerable tracta of forests have 
been bought up by speculators and destroyed, to the ruin of the 
neighbouring farms in that rigorous climate. Both Sweden and 
America have facilities for working their forests such as do not exiat 
here, and this constitutes' a second reason why borne timber cannot 
compete with imported timber at the present moment. The foreeta 
boro have never poeseesed the bulk of material within a email area, 
nor. the unrivalled water carriage, that exists in the pine forests of 
America and Sweden. But our forests will of oourse improve aa 
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they are conserved and planted. And as systematic working ex- 
tends, age-classes will develop, and then all the mature timber will 
be in one spot easily got at, and cheaply worked. And if water- 
carriage is wanting, it must not be forgotten that there is easy 
access from all the Eastern forests to the railway. The situation 
therefore is this : Colonial wood, which is now inaccessible and costly 
to work, will become gradually better and cheaper. Foreign wood 
will become dearer, with the exhaustion of, or introduction of, system- 
atic working in the forests of America and Sweden. For some years 
to come, the revenue from Colonial forests must be supported, and the 
Colonial wood industries be protected by high duty on foreign wood. 
The only argument against such a course would be that it would 
make woodwork dearer than it now is. To this it may be replied that 
wood ought to be, and would naturally be dearer than it now is, but 
for the recklessness of our neighbours, and the geographical accident 
of a cheap sea-carriage to the two largest timber exporting countries 
in the world. Cape Colony with its few home industries, its dry 
climate and its precious mountain streams, its desert Karoo ana 
beautiful forests, dare not do otherwise than protect its forests and 
forest industries. As a matter of pounds, shillings, and pence, it is 
surely sound economy to consent to dear wood for a few years now, 
in order to have cheap wood, growing in our midst, hereafter. The 
question of an increased duty on wood should be looked at from a 
iorestal rather than a politico-economical point of view. It need 
hardly be pointed out that foreBt economy is a chapter containing 
much that is contradictory to the ordinary laws of political economy. 
The law of supply and demand for instance has only in some very 
exceptional oases produced forests. State ownership and manage- 
ment, the worst for most descriptions of property, are the best for 
forests. In this question of a greatly increased duty on foreign 
wood, the one object to be kept in view is to free our forests from 
the disastrous competition of forests worked destructively.” 

It is but just to say in concluding this notice, that we are 
indebted to Mr. Hutchins’ report for whatever general idea we 
have formed of the state of forest organization and forest matters 
at the Cape. No information whatever can be gleaned from the. 
fortunately, brief remarks of the Superintendent of Woods and 
Forests, and the compilation his remarks introduce is alone 
rendered readable by the extremely interesting, if somewhat 
rambling, observations made by the Conservator of forests, 
King William’s Town. 

BOTANICAL RESULTS OF THE u CHALLENGER M 
EXPEDITION. 

MB^Hemaley’s report on the Botanical Results of the “ Challen- 

? ‘ er ” Expedition, which is reviewed at length in “ Nature 99 
February 11th), is full of interesting data regarding insular 
Boras, and we give the following extracts from the review for 
the benefit of our readers : — 

2 o 
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“ Islands may be arranged, be says, for phvtogeographic purposes, 
in three categories, according to their endemic element, namely : — 
(1), Those with ‘ vegetation comprising a large endemic element, 
the nearest affinities of which are not always found in any one con- 
tinent;' to this category belong St. Helena, Juan Fernandez, the 
Sandwich, Galapagos, and Seychtlles Groups. (2), Those with ‘ ve- 
getation comprising a small, chiefly specific endemic element, the 
origin of which is easily traced here are included the Bermudas, 
Azores, Ascension, the islands in the southern part of the Indian 
Ocean, and the Admiralty Islands. (3), Those with a * vegetation 
comprising no endemic element ' (which have become stocked with 
plants in very recent times) ; such are the Keeling and other coral 
islands in the Indian and Pacific Oceans. A statistical account of 
floras of several islands not treated ot in detail in the subsequent 
reports is given to illustrate the feature characteristic of these seve- 
ral oategones. 

“ A very prominent place ib given by Mr. Hemsley to the question 
of the * dispersal of plants by oceanic currents and by birds ' In 
the appendix to Part III. there are descriptions of drift-seeds and 
seeds- vessels, and of seeds and fruits from the crops of birdB, col- 
lected by Mr. Moseley, Dr. Guppy, and others, to which is prefaced 
an historical resumd of the subject. We have in fact an epitome of 
all that has been written upon the subject up to the present time. 
The evidence Mr. Hemsley brings forward of the potency of these 
agencies in plant-dispersion is irresistible, and effectively overthrows 
the opinion so frequently expressed by Alphonse de Candolle — an 
opinion founded iu great part upon the capacity of seeds to retain 
vitality when immersed in Bea-water, as determined by experiment — 
that oceanic currents have played and play an unimportant part in 
plant-diffusion. The views of the two botanists are placed in strik- 
ing contrast by a comparison of the list of species certainly or pro- 
bably dispersed by ocean currents given by each : De Candolle’s 
contains about two dozen, Hemsley’s over 100. Mr. Hemsley guards 
himself against being supposed to regard the sea as the principal 
agent, or indeed as anything more than a subordinate agent in 
bringing about the present distribution of plants, * for it is manifest 
that the action of currents and birds of passage are insufficient to 
account tor certain elements in the vegetation of many islands.’ 
Hut at the same time he goeB so far as to maintain that the littoral 
flora owes its present characteristics to the fact that the seeds of the 
plants (Composing it are capable of withstanding long immersion in 
sea-water, and are thuB suited for oceanic transport. That the pre- 
sent general diffusion of a large proportion of the plants inhabiting 
the tidal forests and sandy and muddy sea-shores of the tropics is in 
a great measure due to oceanic currents is, in bis opinion, quite cer- 
tain from the evidence ; a view from which few, we imagine, will be 
inclined to dissent. In illustration of this subject he givea (taking 
a small selection of flowering-plants whose seeds are transported by 
oceanic currents and by birds) the following picture of the gradual 
invasion of an island by herbs, shrubs, and trees. * The seeds of 
many almost ubiquitous sand-binding grasses may be reckoned among 
those which are cast ashore in a vital condition, and we assume thst 
these grasses are amongst the first flowering-plants to obtain a foot- 
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fag. Other herbaceous plants met with in the earliest stage of such, 
an insular flora are Portulaca y Sesuvium, OanavaUa obtusifolia and 
Ipomcea biloba (I. pes-caprce) : all of which seem to possess an un- 
limited power of colonisation. Moreover they provide the condi- 
tions necessary for other plants to be able to establish themselves. 
Among the early shrubby occupants, Suriana maritima , Pemphis 
ocidula , Satvola Kmnigii, and Toumefortia argentea are prominent, 
being found on the most remote islets of the Pacific and Indian 
Oceans within the tropical and sub-tropical zones. Where there 
are muddy shores, there the various mangroves (Ehizophora, Bru - 
guinra , Avicennia , Vitex y Ac.) take possession. Among the first 
real trees are Heritiera litt oralis, Hibiscus tiliaceus , and Barring - 
tonia speoiosa , together with screw-piues. After this nucleus of a 
flora has been formed, it is comparatively easy for other arrivals to 
establish themselves; and every addition in a measure helps to 
provide the conditions for a still more varied vegetation.’ And he 
concludes: — ‘It may be safely assumed, therefore, that if oceanic 
currents and birds have not been the means of dispersing a large 
number of species of plants, and it is not certain that they have 
not, they are certainly the most important agents in stocking 
islands, for without their action the numerous remote coral islands, 
at least, would still be utterly devoid of phanerogamic vegetation, 
und consequently uninhabitable.' 

As a concrete illustration of the influence of these agencies in 
stocking islands, an analysis of the indigenous vegetation of the Ber- 
mudas is given, which showB that 45 species are chiefly littoral plants, 
the seeds having been probably conveyed to the island by oceanic 
currents ; 38 are marsh plants, with small seeds, possibly conveyed 
to the island in mud adhering to birds, though many may have 
reached in vegetable drift ; 13 are plants with more or less fleshy 
fruits, and probably were carried by frugivorous birds, leaving a 
very small number of specieB introduced, probably indirectly, by 
man. 

“ Mr. Hemsley points out that the absence of general structural 
peculiarities in insular plants, and the occurrence of their physiog- 
nomic features in many continental areas, adds to the difficulties of 
plant geographers. He shows that no order, no sub-order, not even 
a tribe, is endemio in the smaller oceanic islands, and that the very 
distinct genera that occur are not disproportionate. To the ques- 
tion, Do the flowers of endemic insular plants present any peculia- 
rities of size, shape, or .colour ? we get an instructive answer in the 
tabulated analysis of the endemic plants of St. Helena. From it 
we learn that * the size of the flowers and flower-heads in this flora 
is on the whole rather above than below the average of those of 
their allies in other parts of the world. When we come to colour, 
however, the equality fails altogether, red being almost entirely 
wanting in the insular plants, and blue unknown.' The absence of 
butterflies and the abundance of moths on the island is a significant 
concomitant circumstance, as Mr. Hemsley remarks. Particulars 
are not yet forthcoming from other islands to permit of like analysis, 
and Mr. Hemsley merely concludes that brilliantly-coloured flowers 
*re rare in such islands. 

“ Amongst the spedial features of insular floras discussed and illus- 
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t rated by Mr. Hemeley in tbe introductory portion of the volume, 
is the preponderance of shrubby and arboreous Comporita , and of 
woody plants generally. That islands 4 often possess trees and bushes 
belonging to orders which elsewhere include only herbaceous spe- 
cies’ as Darwin stated, he shows, by tabulated evidence of the occur- 
rence of arboreous or shrubby forms allied to insular ones upon 
continental areas, requires modification. To illustrate the difficult 
problem of the absence or rarity of large, almost ubiquitous, orders 
in oceanic islands, he selects Legummoece , Orchideae (the table show- 
ing the absence of species or tbe number of species of Orohidece in 
various islands is extremely interesting), ana Oymnotpermce ; and 
the concomitant rarity of insects is suggested as a probable expla- 
nation so far as the first two orders are concerned.” — Nature . 


ILLUSTRATIONS OF THE INDIGENOUS FODDER 
GRASSES OF THE PLAINS OF NORTH-WEST- 
ERN INDIA.* 

This excellently got up volume, which is published at the 
very moderate price of Rs. 5, meets a long fblt want. The 
forests of the sub-Himalayan tract abound with many species 
of grass, and now that the fodder supply for Commissariat 
cattle and for the horses of Cavalry Regiments and Artillery is 
inadequately met from the cultivated country round the can- 
tonments, it is very important that Forest officers should be 
able to identify the different species of grasses in their forests, 
and to be acquainted with their qualities. 

The plates in the volume before us are excellent nature-printed 
impressions, executed by Mr. T. D. Bona, Superintendent of the 
Thomason College Press, Roorkee, and are accompanied in most 
cases by ei^arged anatomical diagrams of the flowering organs. 

A descriptive letterpress is promised by Mr. Dutkie for next 
oold season, and will be very welcome. 


•Edited by J. F. Duthk Superintendent, Gorernment Botanical Gardens, 
Bahafanpur. Nature-printed wL the Thomason Civil Enginaering College 
Preaa, 1880. 
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Bird-murder. — A very urgent appeal t* the public has just been 
issued in America by our contemporary Science , which journal 
has attached to its issue of February 26 a special “ Supplement ” 
devoted to the question of “ the present wholesale destruction of 
bird-life in the United States. Powerful articles have been 
written by Messrs. J. A. Allen, W. Dutoher, and G. B. Bennett, 
three prominent American ornithologists, in which the facts 
have been plainly set forward, remedial legislation proposed, 
ending with an “ appeal to the women of the country on Dehalf 
of the birds.” 

The American Ornithologists’ Union has also appointed a 
“ Committee on Bird-Protection,” and from the names of the 
gentlemen who are serving on it, it is quite certain that practi- 
cal remedies will be forced on the consideration of the American 
people, and that energetic efforts jvill be made to preserve the 
birds from destruction. But it Is equally certain that a corre- 
sponding effort must be made by civilised nations on this side of 
the water, if remedial measures are to have a real effect, and we 
are glad to find that steps are being taken to attract public at- 
tention to the gross scandal which now exists in our midst. A 
“Selborne Society” has been formed, of which Mr. G. A. 
Musgrave, of 45, Holland Park, is the secretary, and of which 
H. K. H. Princess Christian is a patron, for the protection of 
birds. Invoking the shade of the gentle Gilbert White of 
Selborne, this Society may hope to prevail somewhat with the 
English nation, which would undoubtedly protest with the same 
vehemence on behalf of the small songsters of England, as it did 
some years ago on behalf of the sea-birds, if the facts are but 
put plainly forward. We are certain that if the women of this 
country only knew the real state of the case, the senseless and 
savage decorations now in vogue would be regarded with disgust 
and loathing. The Selborne Sooiety has but dust commenced 
its labours, out already many excellent well-wishers have joined 
it, and it numbers amongst its members many names famous in 
society, in art, in literature, and in science. 

There is scarcely a portion of the world which is not being 
devastated of its birds at the present moment to minister to the 
fashionable wants of the women of Europe and America, and it 
is as well that the root of the evil should be recognised at once. 
This has been done in America, and the point must be insisted 
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on again and again in this country, that the vanity of woman- 
kind is in this enlightened age the cause of the “ wholesale de- 
struction of Wrd-life ” on this side of the Atlantic as much as in 
America. Nor is it confined to the higher classes. The differ- 
ence between the factory-girl and the high-born lady as regards 
the question of bird -feather decoration is only one of degree, the 
former paying as many halfpence for the starling’s wing in its 
natural state as the latter does in shillings for the same article 
dyed or gilt out of recognition as it may be. New Guinea and 
tne Papuan Islands are being despoiled of the birds of paradise, 
India and Africa of their sun-birds and rollers, Southern Europe 
of its bee-eaters, until every one of these countries is being ex- 
hausted of its feathered denizens. It is no longer the brigntly- 
plumaged species which are being laid under contribution, for, 
as exhaustion has begun to limit the supply, the soberly-clad 
birds are rfow being shot down in thousands to minister to 
“ fashion ” in this country. Thus any one with a knowledge of 
birds has only to walk down any fashionable thoroughfare in 
London, and note the materials with which the bulk of the hats 
in the milliners’ shops are decorated, to see that robins, spar- 
rows, larks, and starlings are a staple commodity with the trade 
in this country. Dyed they are in most cases, and occasionally 
relieved by the wings of some Indian “jay” (i. e., roller), or 
African “merle” (glossy starling) or sun-bird, or it may be 
with a few “ osprey ” feathers. These last are the long breed- 
ing-plumes of the egrets, which are developed only during the 
nesting season, and the slaughter amongst these birds at that 
time of the year must be something incredible. No wonder 
that Mr. Alien complains that the “ swamps and marshes of 
Florida have been depopulated of their egrets and herons.” It 
is not as if the birds thus slaughtered were harmful, the killing 
of them beneficial. On the contrary, the majority of the species 
now massacred are distinctly beneficial to the countries they in- 
habit, and surely no one could wish that this country should be 
deprived of its birds and reduced to the generally unaviferous 
aspect of France and Italy. 

It is said that legislation in the direction of the further pro- 
tection of birds would be an interference with the legitimate 
industry of the “ plume ” trade. This is by no means tne case. 
There are many birds , which are used as articles of food, the 
plumage of whioh could be utilised for decorative purposes ; and 
that this is well known by the trade is evidenced by the large 
number of dyed fowls’ wings which figure largely in the com- 
position of hat and bonnet ornament. Just as before, when the 
outciy against the slaughter of grills and sea-birds rendered the 
wearing of their feathers unfashionable, the milliners adapted 
their wares to the wants of their customers, so would they once 
more find substitutes for the larks, robins, and other small birds 
whioh they now use by the thousand. 
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Our American brethren have put forward some practical sug- 
gestions with regard to a stoppage of the traffic. Mr. Allen 
shows that in the natural order of things birds have already 
sufficient enemies to contend against without having the hand 
of man turned against them too. Vast numbers perish in the 
eggs, which are tne food of many predatory animals, and num- 
bers perish while yet too young to defend themselves against 
their enemies. To stress of weather also and the trials of mig- 
ration large quantities of birds succumb, and a severe winter 
like the last one causes the death of birds of all classes alike. 
On the top of all these ills which ornithological flesh is heir to, 
comes a blood-thirsty demand from the women of civilised na- 
tions for their small bodies to adorn hats or ball-dresses — in 
order that our belles may not leave the monopoly of feather 
ornamentation to savages. Statistics have not been published 
giving an exact account of the number of birds annually Bold in 
London by auction for the plume trade, but it is well known 
that the numbers are enormous. Thirty thousand ruby-and- 
topaz humming-birds are said to have been sold some years ago 
in the course of an afternoon, and the number of West Indian 
and Brazilian birds sold by one auction-room in London during 
the four months ending April 1885, was 404,464, besides 
856,389 Indian birds, without counting thousands of Impeyan 
pheasants, birds of paradise, &c. In Mr. Dutcher’s article on 
the “ Destruction of Birds for Millinery Purposes,” he quotes 
from an article in Forest and Stream , wherein one dealer, dur- 
ing a three months 1 trip to South Carolina, prepared no less 
than 11,000 skins. t( A considerable number of the birds were, 
of course, too much mutilated for preparation, so that the total 
number of the slain would bo much greater than the number 
given. The person referred to states that he handles, on an 
average, 30,000 skins per annum, of which the greater part are 
cut up for millinery purposes.” During four months 70,000 
birds were supplied to New York dealers from a single village 4 
on Long Island, and an enterprising woman from Sew York 
contracted with a Paris millinery firm to deliver during this 
summer 40,000 or more skins of birds at 40 cents apiece. 
From Cape Cod, one of the haunts of the terns and gulls, 40,000 
of the former birds were killed in a single season, bo that “ at 
points where, a few years since, these beautiful birds filled the 
air with their graceful forms and snowy plumage, only a few 
pairs now remain.” The above extracts out of many interesting 
facts which could be quoted from the articles in Science , give 
some idea of the slaughter which is going on at the present 
time, and it is to be hoped that some immediate steps may be 
taken to call public attention to this wholesale bird-murder, be- 
fore the nesting season begins, when most of the mischief is 
done among the sea-birds which congregate in large numbers 
at that time of year. 
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Space does not permit ns to traverse the whole of the ground 
taken np by onr contemporary, whose articles ooonpy fifteen 
pages, bnt we trust that they will be perused by our readers for 
themselves. Mr. Bennett’s essay on the “ Destruction of the 
Eggs of Birds for Food ” proves the wanton waste which ac- 
companies the ways of the professional “ egger,” to say nothing 
of the cruelty which accompanies the taking of the eggs. The 
“ Relation of Birds to Agriculture ” is a well-written article, as 
is also an essay on “ Bird-Laws/’ the latter containing resolu- 
tions whioh, if adopted by the Legislature, would undoubtedly 
prove of great service in protecting bird-life on both sides of the 
water, but no legislation will avail unless the women of America 
and Europe can be made to understand that they are absolutely 
responsible for the wholesale destruction of birds which is now 
going on, to the great benefit of the plume trade and the 
milliners, but to the everlasting detriment of the world on which 
we live. We should like to see some authorised body, such as 
the British Ornithologists’ Union, the Selborne Society, or a 
Committee of the British Association, taking this matter in 
hand and organising public meetings to bring the true facts of 
bird-slaughter before the public ; and we have every faith in the 
good sense of English women to secure a stoppage of the trade 
which exists by their patronage alone, and which is thorough- 
ly antagonistic to the instincts of humanity. — R. Bowdleb 
Sharpe.— Nature. 


Extracting Honey. — Since the invention of the Movable Comb 
Hive, there has been none made so valuable to bee-keepers, as 
the machine for throwing honey from the combs by centrifugal 
force, called the “ Honey Extractor.” This was invented about 
the year 1868, by Herr Hurschka, of Germany. It consists of 
a tin can, inside of which is a oentral upright shaft, which is 
made to revolve with great rapidity by means of a crank and 
gearing. The shaft carries a reel, or a set of comb baskets to 
hold the comb while it is being extracted. When the oombs are 
filled with honey, they are to be taken from the hives, and the 
adheringbees shaken and brushed from 
them. W ith a knife made for the pur- 
> pose {Fig. 1), the oappings of the oells 
are shaved off, and tne combs placed 
in the oomb baskets within the ex- 
tractor. The oomhs are then revolved rapidly enough to throw 
the honey from the oells. After the oells npon one side of the 
comb are emptied, the motion of the machine is reversed. The 
oomb baskets are so arranged that' they will reverse also, and 
allow the other side of the oomb to be emptied. A faucet or 
molasses gate, is arranged at the bottom of tne can, to draw out 
the honey as it aocummates. After the combs are emptied, they 
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are retamed to the hives to be refilled by the bees. Since the 
original honey extractor, numerous improvements have been 
made in its construction, and there are now several different 
kinds offered to bee-keepers. The extractor illustrated in Fig. 2, 
is known as the “ Stanley,” which presents many manifest im- 
provements. especially that whioh allows the combs to be revers- 
ed within the can. Previously it had been necessary to take 

Fig . 2.— Ckxtbifuoal Hobet Extractor. 



the combs out of the oan, and turn them, in order to empty the 
cells on the opposite side. 

I have combs now in use, and in perfect condition, which have 
been emptied several times each season for fifteen consecutive 
years. Before the invention of the hortty extractor, liquid or 
strained honey was secured by crushing the combs and straining 
the honey through a thin clotn. In this way it contained pollen 
and other impurities, and the bee-keeper likewise sustained great 
loss in the destruction of the cornhs. With the use of the 
extractor, the honey only is removed, free from all imparities, 
and the combs are uninjured. Partly filled sections, and pieces 
of white comb, may have the honey taken from them, ana then 
be laid away for another season’s use. 

Another very important advantage in the use of the extrac- 
tor, is that each quality of honey may be secured separately. 
As soon as the yield of honey from any particular honey-pro- 
ducing plant is over, the combs may be entirely emptied, and 
be ready to receive the honey from flowers that bloom next in 
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succession. In this way, light and dark grades of honey may 
be kept unmixed. — American Agriculturist. 


Tbopicai* Dew. — Having had occasion to lay ont a large quan- 
tity of iron hoes and picks, without handles, on the hard ground 
of an open inolosure in one of the driest districts in India 
(Bellary;, where in fact these implements had been collected in 
the faoe of a scarcity, it was found, after they had lain a couple 
of months, that a thick, weedy, but luxuriant vegetation had 
sprung up, enough, though there had been no ram, to almost 
hide the tools. The effect depositing tools on grass has had in 
stimulating its growing the writer has observed in the tropics 
before, but was at a loss to account for it, except upon some 
irresolvable theory of radiation or magnetism. 

The whole phenomenon is cleared up by Mr. Aitken’s paper 
on “ Dew ’* in “ Nature ” of January 14 (page 256}, dew being 
proved deposited, not, as generally thought, from tne air above, 
out rising and condensing from the soil below ; and the ground 
in India is always hygroscopic. The outer surfaces of the 
iron tools radiate of course quickly at night, and the stratum of 
air inolosed between the metal under surfaces and the earth is, 
therefore, saturated with condensing moisture. That iron grat- 
ings laid on bare ground will raise a rank vegetation in places 
with only 10 or 15 inches of annual rain fall, and exposed to 
tropical heat, is a not unimportant fact, as being a readily 
available substitute for irrigation water, worth further investi- 
gation. — Nature. 


Mr. E. W. D. Hooper, of the Madras Forest Department, is 
at present on a visit to Jamaica, having been deputed by the 
Secretary of State to inquire into the effects of deforestation in 
the West Indian Colonies. 
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FOREST. ORGANIZATION FOR BEGINNERS. 

( Continued from page 298). 

6ECTION IVi— (cowtifiujd), 

Chapter VI. — continued . 

2. Method of periodic areas* * 

By massing together several annual coupes in the example, 
just given, of the method of equal annual areas, we have m a 
measure anticipated the description of this system, although the 
reader was warned that each periodic area was to be imagined 
split up into ten annual coupes. The difference between the 
two is indeed not very great. By the method of equal periodic 
areas, the annual coupes during a period (usually 10—30 ; at 
most 40) are taken together and called collectively a periodic 
area. These periodic areaB, or affectations, as they are sometimes 
called, are designated first, second, third, according as they be- 
long to the first, second, or third period of the revolution, and 
bo on. Supposing that a forest of 1,200 acres, is subjected to a 
revolution of 120 years with periods of 20 years (which is the 
term generally chosen for seedling-forest), there would then be 

* an annuil coape of =3 10 acres, and 
periodic areas of 10 x 20 = 200 acres each* 

There would be six such periodic areas, and, if the age-classes 
were complete, the first would comprise all trees 101 — 120 years 
old, in equal proportions ; the second, all 81 — 100 ; and bo on 
down to the last stocked with trees 1 — 20 vears old. * 

There are two forms of this method. According to the older 
one, each compartment of the series is allotted to a certain 
periodic area, and is shown on the map as belonging to one 
particular affectation. In the diagram, at page 339, for in- 
stance, which represents afforest of 540 acres, divided *ln to two 
blocks, each containing three compartments, if the revolution of 
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the series be 90 years, onch compartment should, according to 
this form of the method, be devoted to one particular affecta- 
tion, and may consist of, say, 30 annual coupes. Supposing 
that the stormy quarter is on the left-hand, compartments 1, 2 
and 3, in one block, and 3, 5, and 4 in the other, may be res- 
pectively allotted to the first, second, and third affectations. Or, 
number 2 might be allotted to the first, number 3 to the second, 
and number 1 to the third ; or, again, number 3 might be put 
first, number 1 second, and number 2 third ; the disposition 
depending on which is the most suitable arrangement in order 
that the groups may be exploited most advantageously. Similar 
alternative dispositions might be made in the other block. 

By the more modern system, a compartment U not neces- 
sarily allotted wholly to one particular affectation, but may bo 
split up into portions belonging to different periodic areas. At 
tne present day, there is very little real difference between these 
two forms, because the most enthusiastic advocate of a good 
sequence of cuttings would never now dream of confining the 
coupes during a period to one particular compartment of u block 
unless the age-classes harmonised fairly well with such an ar- 
rangement ; but, at one period of the history of organization, 
great sacrifices used to he made to effect a good sequence, very 
young groups being often cut away, and old ones left standing 
long beyond their proper term, in ordffr to attain thi.N object. 
Now-a-aays, therefore, the marking-off of affectations on the 
map, or in the forest, in series in which the age-classes arc very 
irregular, hus lost all meaning, and could at most serve to em- 
phasize the state which it is desired to bring about sooner or later; 
m other respects, however, it is worse than useless in such cases, 
as it does not show the actual periodic areas, which may be scat- 
tered about all over the series, as is the case in the example which 
follows. A plan of exploitation for very irregular forest is gene- 
rally considered satisfactory if it enuhles the manager to cut, in 
eacn period, the groups most suitable for exploitation during 
Buch period, without detriment or danger to those left standing. 

Apart from the considerations already noted, it seems to he 
quite possible to carry the mania for establishing a whole series 
of coupes, one behind the other, to excess, as, for instance — to 
take an extreme case — when a large forest is exploited by means 
of only one coupe yearly, and the coupes proceed in regular 
order, one behind the other, the forest rising up, step-like, from 
the one-year-old to the oldest group. In such a case, the good 
old rule, that a coupe adjoining an old one should not be made 
until the young growth on that immediately behind it is es- 
tablished, coula not be applied. .And, if fire got into a long row 
of coniferous thickets, what a blaze there would be 1 Whereas, 
when the sequence of young groups is broken by older groups, 
fire is qiuch more easily arrested. Again, when forests have 
beon seriously attacked by insects, interrupted age-classes have 
often been found very useful in arresting the spread of the evil. 
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Very great regularity over a large area may, therefore, dften 
turn out to be a serious obstacle to good management. The 
alternative is, numerous com paratively-s mall blocks, in which 
cuttings can be easily regulated so as to meet the exigencies of 
sylviculture as well as of good sequences. The numerous 
advantages derivable from small blocks must at once be apparent 
to everyone. Take, for instance, the case of a plantation attack- 
ed by the beetle JJylobius abietis: cuttings might be immediately 
stopped in the block attacked and not resumed until the beetle 
had disappeared. Or, take the case of a failure of young seed- 
lings in a group to be naturally regenerated, or in a young 
plantation ; further cuttings in the sequence of the block could 
bo easily postponed, if necessary, until regeneration had been 
effected on the area of failure. But, in a forest consisting of 
one large block — to take an extreme case — interruptions to 
the sequence might not be feasible : at least, the drawbacks to 
breaking the sequence might outweigh any possible advantages 
of resorting to it, as, for instance, when suitable intermediate 
cuttings could not be effected without exposing old groups to 
dangerous winds. 

Example of the determination of the yield by the method of 
periodic areas . 

The accompanying diagram represents a seedling-forest of 
. r )40 acres, subject io a revolution of 60 years with periods of 
20 years each, and stocked with the following groups 
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For the sake of shortness, the revolution is taken as 60 years 
only. For the same reason, the compartments are assumed to be 
fully stocked and of uniform fertility, yielding the following 
returns per acre. 


Age of group. 

Yield per acre, 
cubic yards. 

Age of group. 

Yield per acre, 
cubic yards. 

5 


60 

276 

10 

3 

65 


15 

19 

70 

822 

20 

BW'.',;- 

75 

343 

25 


80 

364 

80 

96 

85 

385 

85 


90 


40 

158 

95 

422 

45 

204 

100 

441 

50 

225 

105 

457 

55 

252 

110 

460 


The object desired is to combine the cutting of the most ma- 
ture groups first, and the establishment of sequences in each 
block, so that numbers 1 and 6 shall be exploited in their res- 
pective blocks before numbers 2 and 5, and the latter before 3 and 
4 : further, it is desirable so to organize the cuttings that those 
in each compartment shall proceed in regular order from right 
to left. In such irregular forest, all these objects can not be 
attained, so that if a regular sequence is to be effected, some 
groups must evidently be exploited before, and some after, ma- 
turity. For groups thus situated, the question may be whether 
it is, on the whole, advisable to sacrifice on immature, but still 
marketable, group — there can be no doubt as to the proper 
course to pursue in regard to groups which are not marketable 
— and thus secure a good sequence, or if it is preferable to leave 
it standing until the proper term has been reached, or until the 
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cuttings naturally again come round to the same spot, thereby 
postponing indefinitely the establishment of a regular sequenoe. 
Or, it may be a question of holding-over a mature group until 
the sequence reacoes it in due course. 

Questions of sylviculture, of immediate or prospective yield, 
of increment and general growth, and many other considera- 
tions, may sometimes incline the balance in favour of exploi- 
tation, sometimes in favour of retention ; but as the decision 
depends entirely on arbitrary judgment, various BchemeB are 
evidently practicable, all perhaps equally justifiable and good, 
of which the following is one. 

The area of the series being 540 acres and the revolution 60 
years, the annnal coupe is 540 -r 60 = 9 acres ; and, a period 
being of 20 years’ duration, each affectation is 9 x 20 = 180 
acres in extent. 


1st Affectation . 


Sab-compartment. 

Present 
age of 
group. 

Age at 
time of 
exploi- 
tation. 

Area, 

acres. 

Yield, 

cubic 

yards. 

Remarks. 

lflj ... ... 

80 

90 

80 

12,120 


2« 

80 

90 

10 

4,040 


64 

80 

90 

14 

5,656 


2<<, 

65 

75 

15 

5,145 

19,208 


3a, ... ... 

65 

75 

56 


4a, 

45 

55 

43 

10,836 


44 (part), 

55 

65 

12 

3,600 


Total, ... 

... 

... 

180 

60,605 



2nd Affectation . 


8nb-compartment. 

Present 
age of 
group. 

Age at 
time of 
cutting. 

Area, 

acres. 

Yield, 

cubic 

yards. 

Remarks. 

8e (part), 

... 

6 

85 

2 

240 

Safety-cutting along 
border of 8a. 

4 b (remainder), 

55 

85 

2 

770 

8s, ... 

• •• 

45 

75 

7 

2,401 


1 c, 

• •• 

15 

46 

12 

2,448 

12,420 


2a, 


80 

60 

45 


64, ... 


80 

60 

80 

8,280 


«, ... 


80 

60 

14 

8,864 


84, ... 

• •• 


60 

8 

2,208 


15, ... 

Ml 

21 

51 

20 

4,684 


26, ... 

• •• 

15 

45 

81 

6,824 

# 

(P*rt). 

... 

21 

51 

9 

2,068 


Total, 

... | 

... 

... 

180 

45,602 
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3rd Affectation . 


Bab*compartment. 

Present 
age of 
group. 

Age at 
time of 
cutting. 

Area, 

acres 

Yield, 

cubic 

yards. 

Remarks. 

6a (remainder), 

21 

71 

33 

10,771 


3c (remainder), 

5 

55 

35 

8,820 


6c, ••• 

0 

50 

11 

2,476 


66, * ••• ••• 

80 

40 

14 

2,212 

| Second time during 
\ the revolution. 

6 d, 

6 

55 

18 

3,276 


6a, 

10 

GO 

65 

15,180 


4c (part), 

10 

60 

Lii 

5,244 


Total, ... 

... 

... 

180 

47,978 



It is assumed that the blank in 5c is afforested at the begin- 
ning of the revolution. 

Safety-cuttings consist in oloarings 30, or more, feet broad, 
made on the weather-side of a group when it is young, to enable 
it to withstand, when older, the sudden exposure caused by 
the cutting of the group immediately in front of it. If the area 
cleared is not re-stocked, the additional light and space causes 
the trees on the margin to develop? stronger roots and lower 
branches, and so to resist the storm and afford a protecting 
shelter to the trees behind. If the area is re-stocked, the young 
gronp forms an effective wind-break. The safety-cutting in the 
second period is necessary to protect the group in 3a when the 
trees in 3c are cut during the third period. 

The average age of a group of the first period is found by 
adding to its present age 10 years (half a period) ; that of a 
group of the second period by adding 30 years ; and that of 
one of the third period by adding 50 years. In this manner 
the average age of exploitation is obtained with sufficient accu- 
racy, as it is impossible to foresee the exact year in which a 
group will he cut. At the same time, by a little management, 
groups put down for cutting before their proper term can often 
be kept till nearly the end of the period, so as to give them a 
few years additional growth ; and over-mature groups may often 
be exploited at the beginning of the period. By cutting 65, 
for example, at the very commencement of the first period — 
which is quite feasible and desirable, too, for several reasons— 
and by keeping the fresh crop standing until the veir end of the 
revolution — which would be quite practicable if the proposed 
order of cuttings were not disturbed by unforeseen oocnr- 
renoes — the fresh growth would have attained an age of 55 or 
more before being cut, instead of 40. 
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At the end of the revolution, even if everything went on with- 
out a hitch, the age-classes and sequenoqg would bo far from 
perfect ; but by the end of the second revolution, regular ugtv 
classes and a good sequence of cuttings might be established in 
the following manner without much loss, supposing that nothing 
occurred to alter the plan : — 


1st Affectation . 


2nd Affectation . 

Bub-compart- 

Area. 

Age of 

Sub-compart- 

Area. 

Age of 

meut. 

group. 

meut. 

group. 

lfl, 

80 

60 

26, 

31 

CO 

ob } 

80 

40 

2 o, 

45 

60 

*d, 

14 

40 

2d, 

15 

80 

4c (part), 

7 

80 

3a, 

56 

80 

■*«. 

48 

60 

36, 

8 

60 

4i (part), 

12 

60 

3d, 

7 

60 

6 (part), 

2 

40 

3c (part), 

2 

60 

16, 

20 

40 

Sc (part), 

16 

40 

lc, 

12 

40 

Total. ... 

180 


2c, 

10 

60 




Total, ... 

180 






3rd Affectation . 


Sub-compart- 

ment. 

Area. 

Ago of 
group. 

3c, 

19 

60 

6a, 

42 

60 

66 , 

14 

60 

5c, 

11 

60 

5d, 

13 

60 

5a, 

55 

60 

56, 

26 

40 

Total, ... 

180 



This method is preferable to that of equal annual areas, be- 
cause it allows the executive to choose, within certain necessary 
limits, which groups shall be exploited from year to year, 
thereby affording full soope for the exercise of the manager’s 
judgment in selecting groups for regeneration. In other res- 
pects, as regards seealing-forests, it would appear to have all 
the disadvantages of the older system, notably that, since the 
annual yield is regulated solely by area, great fluctuations may 
occur from year to year, more particularly in irregular forests 
and those subject to long revolutions, thus perhaps upsetting the 
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market for the produce and causing inconvenience and loss to 
the proprietor and the public. It is evidently inapplicable to 
natural regeneration by seed, which can not be effected by mak- 
ing a clean sweep of the trees on the annual coupe. 

8. Habtig’b Method. 

In order to avoid some of the inconveniences arising from the 
methods of area when applied to seedling-forests, Hartig struck 
out quite a new line. He discarded altogether the area of the 
forest as regulator of the yield, basing his calculations on the 
estimated contents and increment of the whole forest. His 
method consists in estimating the contents and increment of 
the whole forest, dividing the revolution into periods, and so 
arranging the cuttings that the same quantity of estimated 
material shall be cut in each i>eriod, and the whole forest cut 
over during one revolution. The method is very simple, and 
will be easily understood by means of the following example: — 


Example of Marti ft* Method. 

We will take, for this purpose, the forest of 540 acreB des- 
cribed at page 339. As in the last example, the revolution is 
60 years with three periods of 20 years each, and the following 
yields : — 


Age of group. 

Yield per acre. 

Age of group. 

Yield per acre. 

Tears. 

Cubic yards. 

Years. 

Cubic yards. 

5 

1 

60 

276 

10 

8 

65 

300 

15 

19 

70 

322 

20 

37 

75 

343 

25 

60 

80 

364 

30 

96 

85 

385 

35 

120 

90 

404 

40 

158 

95 

429 

45 

240 

100 

441 

50 

225 

105 

457 

55 

252 

110 

460 
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The first step to take is to ascertain the quantity of standing- 
stock immediately available. Taking groups in the same order 
as in the last example, we should have the following capital-stock 
and average yearly increment : — 


Sub-compart- 

ment. 

Area, acres. 

Age of group. 

Content! of group, 
cubic yards. 

Yearly incre- 
ment of group, 
cubic yards. 

la 

30 

80 

10,920 

186 

2c 


80 

8,640 

45 

6ft 

14 

80 

5,096 

63 

2d 

15 

65 

4,500 

69 

3 a 

56 

65 

16,800 

258 

4a 

48 

45 

8,772 

195 

4ft 

14 

55 

3,528 * 

64 

3c 

37 

5 

87 

7 

3d 

7 

45 

1,428 

82 

1 c 

12 

15 

228 

15 

2a 

45 

so 

4,820 


5 ft 

30 

30 

2,880 


Ad 

14 

30 

1,344 


3ft 

8 

30 

768 


1ft 

20 

21 

740 


2 ft 

31 

15 

589 

Bl 

6a 

42 

21 

1,722 


5c 

11 

0 

... 


6ft 

14 


5,096 

64 

bd 

13 

5 

13 

8 

5a 

55 

10 

165 

17 

4c 

33 

10 

99 

10 

Total, 

... 

... 

72,685 

1,444 


The total contents of the forest being 72,685 cubic yards, and 
the revolution 60 years, we ought to be able to cut annually 
at least 72,685 -r 60 = 1,211 cubic yards, together with the 
average increment on the standing stock of the present forest 
during the revolution. This increment would, roughly speak- 
ing, decrease in an arithmetical progression, so that during the 

first year there would be an increment on ~ of the whole forest, 

amounting to an increase of 1,420 cubic yardB ; during the 
second year, there would be less, during the third ^ less, 
and so down to the last year, when there would be the more- 
meat on ^ of the whole forest, or 1,444 60 = 24 cubic 

feet Roughly speaking, we may, therefore^ say that there 
would be during the revolution an increment on tne old stock 

of (1,420 + 24) ~ — 43,320 cubic yards. On this hasis, the 
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total annual yield would amount to 1,211 + = 1,211 + 

722 = 1,933 cubic yards ; and the yield for a period would be 
1,933 x 20 = 38,660 cubic yards. 

Strictly speaking, the calculation should be made with a view 
to exploiting the whole of the forest during the present revolu- 
tion ; as, however, it would be decidedly bad management from 
a sylvicultural point of view to cut 4 a before 5a is completely 
exploited, 14 acres of the former are left for the first period of 
the second revolution, and a corresponding area obtained by 
cutting 66 twice during the present revolution. 

If the forest were normally constituted, there would be 180 
acres of each age-class; the actual state is, however, as fol- 
lows: — 

groups 1 — 20 years old occupying 1 92 acres. 

„ 21—40 „ „ i, 159 „ 

„ 41 — 60 and over „ 189 „ 

Amongst the last there is a great quantity of over-mature 
wood 80 years old, and this surplus is not likely to be compen- 
sated by the deficiency in groups of the second category. It is, 
therefore, pretty certain that the capability of the forest is in 
exoess of the above estimate of 38,660 cubic yards for each' 
period. How much more, or less, it may be, can only be known 
oy actual experiment. We might, therefore, commence by try- 
ing a yield of 45,000 yards, and then gradually equalize the 
periodic yields by transposing groups from one period to an- 
other until a tolerably uuiform result, such as the following, should 
be obtained. 

No thinnings are taken into account in this example : if any 
are available, their estimated average yield would have to be 
added in order to give the full return. 

1st Period . 


Sub-compartment 

Area, acres. 

Average age 
of exploita- 
tion. 

Yield of 
group per acre, 
cable yards. 

Total 

yield of group. 

la, 

80 

90 

404 

12,120 

2c, ... 

10 

90 

404 

^mjmu 

66, ••• 

14 

90 

404 

5,656 

2 d, 

15 

75 

848 

5,145 

3a, ••• 

56 

75 

843 


4a (part of), 

25 

55' 

252 


Total, ... 

150 

... 

— 

52,469 
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2nd Period . 


Sob-compartment 

Area, acres. 

Average age 
o f exploita- 
tion. 

Yield of 
group per acre, 
cubic yards. 

Total yield 
of group per acre, 
cubic yards. 

Remainder of 1 

An ( 

18 

75 

848 

6,174 

4 b, 


14 

85 

885 

5,390 

8c (p»rt), 


2 

85 

120 

240 

3 d, 


7 

75 

843 

2,401 

1 c., 


12 

45 

204 

2,448 

2a, 


45 


276 

12,420 

5 h, 


30 


276 

8,280 

4 rf, 


14 

60 

276 

8,864 

8b, 


8 

60 

276 

2,208 

u, 


20 

51 

229 

4,584 

2b (part), 


24 

45 

204 

4,896 


n 

194 

... 

... 

62,705 


3rd Period . 


Sub-compartment 

Area, acres. 

Average age 
of exploita- 
tion. 

Yield of 
group per acre, 
cubic yards. 

Total yield 
of group, cubic 
yards. 

2b (remainder), 

7 

65 


2,100 

fio, 

42 

71 

826 

13,707 

3c (remainder), 

35 

55 

252 

8,820 

5c, 

11 

50 

225 

2,475 

65, 

14 

40 

158 

2,212 

5 d. 

18 

65 

252 

8,276 

5a, 

65 

60 

276 

15,180 

4c, 

33 

60 

276 

5,244 

Tot»l, ... 

200 

... 

... 

58,014 


The average annnal yield for the first period would, therefore, 
be 52,469 -5- 20 = 2,624 cubic yards : for the second period, it 
would be 52,705 «r 20 = 2,636 : and, for the third 53,014 
20 = 2,651. 

The yield would, therefore, be fixed for the next 20 years 
at 2,600 ouhic yards in round numbers. At the end of that 
period, or perhaps sooner, a fresh stock-taking and a revision of 
the whole Bcheme would be necessary, and the plan would have 
to be corrected in accordance with the new estimate. Frequent 
revisions are evidently necessary in the case of forests with long 
revolutions, for which the estimate of increment in young groups 
most always be very unreliable. 
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The guiding principle of Hartig’s method appears to be that 
one generation should not be benefited .at the expense of another : 
that each succeeding generation should have the full usufruct of 
the forest, but nothing more. The principle is undeniably sound 
in regard to public and entailed property, but it certainly can- 
not be carried out fully without neglecting other equally im- 
portant considerations. Hartig made no attempt to bring about 
— no matter how gradually — a satisfactory arrangement of age- 
classes : in fact, unless the age-classes are normal at starting, it 
is difficult to see how a proper distribution can ever be attained 
by his method except by the merest chance. In the example 
just given, the forest area is of uniform quality, and each period, 
if normal, should consequently have an urea of 180 acres, where- 
as the affectations vary from 150 — 200 acres, and will be more 
abnormal at the end than at the beginning of the revolution. 
Considering the great quantity of over-mature wood, this regula- 
rization of the yield, by holding over large areas of over-mature 
groups, could only bo effected at considerable loss, and the prin- 
ciple of uniform annual yields is obviously carried too far. It 
is true that Hartig proposed to mako good deficiencies, or sur- 
pluses, in any period, by increasing, or diminishing, thinnings 
according to requirements ; but, as thinnings cannot be post- 
poned or hurried on to any great extent without injury to the 
forest, and as they afford in any case comparatively small sup- 
plies, it is impossible to imagine that so large a surplus as that 
of the normal periodic area in the above example could be made 
good in subsequent periods by increased thinnings. 

The impossibility of determining the prospective rate of growth 
of groups for long periods is a serious defect of Hartig’s method, 
which depends for its accuracy entirely on the correctness of 
the estimate of increment for all groups to be cut during the 
revolution. The same uncertainty is experienced in estimating 
the amount of thinnings available during the revolution. The 
whole calculation of yield, in fact, rests on far too speculative 
data to admit of its being safely employed in seedling-forests, 
while for coppice the much more simple method of annual, or 
periodic, areas suffice for all practical purposes. 

The loss, consequent on not cutting groups at the time of their 
exploitability, may be just as great by Hartig’s method as by 
the methods of area — in the above example it is greater — but the 
latter have at least the merit of virtually bringing about the ideal 
state with the least possible delay, an object which cannot be at- 
tained by Hartig’s method unless the age-classes are complete at 
starting. Its advantages as compared with area-methods are 
that the yield, if the estimate has been properly made, is uni- 
form. and that it affords the fullest scope for natural regenera- 
tion by seed. 


( To be continued). 
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PORTABLE FOREST TRAMWAYS ; A DECAUVILLE’S 
TRAMWAY AT CHANGA MANGA. 

In the interesting paper on forest tramways which appeared in 
the June Number of the “ Forester,” it is suggested that the 
employment of tramways in the forests of India might have the 
effect, by diminishing the cost of timber carriage, of increasing 
the money yield from these forests. 

As this is a question of very great importance, an aooount 
of the working of a forest tramway at Changa Manga, and the 
general conclusions derived from a study of the results obtained 
by its employment, may be useful. 

The Changa Manga plantation was commenced in 1866 by 
the late Dr. Stewart, Conservator of Forests in the Punjab, to 
meet the growing want for wood fuel, especially for railways. 
Only a very small area was, however, planted up to 1871, in 
which year a Hchemo for its organization and extension on a 
large scale was drawn up by Mr. Ribbontrop, and this led to an 
area of some 8,000 acres being successfully stocked in the courso 
of the next few years. 

The plantation is situated on a level plateau on the borders of 
the Bari Doab Canal, by which it is irrigated, and on the North- 
Western Railway line, 44 miles south from Lahore. Many 
&]>ecies have been tried, but sissu has been chiefly cultivated, and 
the growth practically consists of that species only. Regular 
exploitations were commenced in 1881-82 in a crop 11 years 
old, and the forest is now worked by the method of coppice 
with standards on a rotation of 15 years, about 550 acres being 
felled annually, leaving 15 to 20 standards as reserves for 
timber per acre. Where the irrigation has been adequate and 
regular the growth of the sissu has been remarkably fast, show- 
ing 3 to 3’ 5 years per inch of average radius, and the annual 
production of wood compared with European forests enormous. 

The compartments richest in material were felled first, and 
jdelded when 11 yearB old, from the fellings alone, 2,624 cubic 
feet (stacked ) of saleable fuel per acre. Including the material 
previously removed by thinnings, the annual production per 
acre of these compartments amounted to the high figure of 263 
cubic feet (stacked)*, estimated to be equivalent to over 150 
cubic feet, solid, of saleable fuel. These compartments had, 
however, been exceptionally well watered, and the average yield 
per acre from the fellings has now fallen considerably. 

Only fuel has been produced up to the present. The railway 
administration purchases all or nearly all the produce of the 
fellings. For tneir purposes it is neoessary to out the wood into 


These Agorae ore taken from the oontrd hooka kept op at the plantation. 
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billets 2J feet long ; billets less than 6 inches in girth are not 
accepted, and billets over 2 feet 6 inches in girtn have to be 
split so as to bring them within these dimensions. For these 
billets the Railway administration pays Rs. 5-8-0 per 100 cubic 
feet stacked, when delivered on the railway line and loaded into 
the trucks. 

The net price received for this wood after deducting the cost 
of felling, cutting into billets, delivering and loading comes to 
about Rs, 4-8-0 per 100 cubic feet stacked, estimated to be equi- 
valent to a net price of Rs. 6-13-0 per 100 cubic feet of solid 
wood. The smaller material, pieces under 2 inches in diameter, 
but not the brushwood, for which there is no sale, is sold looally, 
but only brings in a net income of about 4 annas per 100 cubic 
feet stacked. 

The railway line on which the produce has to be delivered, 
skirts the plantation, its greatest distance from any part of 
the planted area being 4 miles in a straight line. A tramway 
line of a little over this length therefore dominates the whole 
area. 

The conditions for employing a tramway line in Changa 
Manga are, therefore, exceptionally favorable. The forest is in 
a compact block at a short distance from the place of consump- 
tion of its produce, the ground, which is covered with a com- 
plete network of roads, is practically level, and the only ob- 
structions, if we except the canal, which will eventually have to 
be bridged, are the irrigation channels, which can bo temporarily 
bridged for a few annas. The production per acre is very high, 
the annual outturn of the exploitations, about 10,00,000 cubic 
foot stacked, including the smaller wood, is sufficiently large to 
render a considerable outlay of capital remunerative, and the 
products of the exploitations are delivered in a form peculiarly 
suitable for carriage by tramway. 

In 1883-84 a firm of contractors purchased the standing crop 
on some 900 acres of the plantation, and imported, at cost of Rs. 
7,648, (including freight from England,) a small portable De- 
cauville’s tramway of 16 inches gauge, to work out the produce. 
Much difficulty had always been experienced at Changa Manga 
in obtaining country carts in sufficient numbers to wont out the 
wood in the time required. The neighbouring zamindars were 
willing to work during the slack season when not engaged with 
their crops ; but this did not suit the requirements of the timber 
work, and higher rates had, consequently, to be paid in order to 
get carts when there was a press of work. On the completion 
of the contractor's work in May 1884, the tramway was, there- 
fore, purchased by the Forest Etepartmeii The plant was sub- 
sequently increased by the purchase of 20 wagons and a mile 
and-a-half of rails. This tramway has now been in work for 
two years, and 11,22,000 cubic feet of stacked fuel have been 
extracted by it. 
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The plant purchased and its cost are as follows 



5,133 feet rails, ... 

4 Crossings, ... ... 

20 Wagons, ... 

1 Box tools, ... 

Freight from Lahore to Change 
Manga, 

2,500 feet of rails 

in sections, 5 mfc- ns. a. p. 
tree long, ... 2,500-0*0 
134 feet of rails 
straight sections, 

2*50 metres long, 154-12-0 
13 feet of curved 
sections, 2 50 

tree long, ... 184-4-0 

2 Crossings, ... 64-0-0 

2 Switches, ... 8-0-0 

1 Turntable, ... 55-0-0 

2 Off-railers, ... 32-0-0 

1 Wagon, ... 90-0-0 

1 Box tools, ... 80-0-0 

Agency fees, 

Carriage, Karachi to Change 
Manga, 


5,280 feet rails, 
2 Crossings, 
20 Wagons, 

1 Crowbar, 


£ 8. d. 
..820-12-11 
.. 4-8-0 
.. 123-8-0 
•• 0 - 8-0 


Purchased in May 1884 from 
Messrs. Robson and Go., Lahore. 
The wagons, of which the ori- 
ginal cost was about Rs. 90 each, 
are now worth little, as they were 
not adapted for the carriage of 
wood and are broken. The rails 
are, however, still in excellent 
condition. The present valne of 
this stock is estimated to be Ra. 
4,400. 


Purchased in 1884-85 from 
King & Ca Except the wagon 
all are still in excellent condi- 
tion. Estimated present valne 
Rs. 2,800. 


2 Axles on wheels 1-10-0 
Packing, ... 15-13-0 


Total, ...465 19 11 J 

Freight and insurance to Kara- 
chi, ... 

Carriage, Karachi to Cbanga 

80 bullocks, @ Be. 12 each, 

10 do. § „ 12 „ 

Total Rs., ... _1 

Total capital outlay per mile 
of tramway line with rolling 


I Purchased in 1885-86, from 
Messrs. King, King & Co. The 
present estimated valne of this 
stock is Rs. 7,000. 


860 These cattle were already em- 
120 ployed in the Division. They 

— wen not specially purchased for 

17,893 the tramway. Twelve have since 

— died. The estimated present 

value at the remainder is Be. 

886 . 
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The train is worked by bullocks. The rails are laid on the 
surface of the ground, which is only slightly smoothed to receive 
them ; no sleepers are required. Each section of rails is com- 
plete ; the parallel rails being joined by steel connecting rods. 

The amount expended on working the tramway has been as 
follows : — 

Rs. 

981 
210 
478 
295 

Total expenditure on working, ... 1,964 

The total quantity of fuel extracted has been — 

1884- 85, 6,18,000 cubic feet, stacked. 

1885- 86 5,04,000 „ „ 

Total, ... 11,22,000 „ „ 

This fuel was carried various distances, varying from consi- 
derably under one mile to nearly two miles. Iteducing* each 
load to a uniform distance of one mile, this quantity is found to 
be equivalent to 18,20,200 cubic foot carried one mile. 

The outlay on work performed by machinory consists, it is 
hardly necessary to say, in the capital exponded on the purchase 
of the machinery, the interest on this capital, and the pay of 
the labourers and other expenses of working the machinery. In 
considering the work done by tbe aid of a machine during a 
limited period, we must take, instead of the whole capital cost 
of the machine, a portion of this capital outlay, which we as- 
sume to represent the wear and tear or the capital used by the 
machine during the performance of the particular work con- 
sidered. 

In comparing the results obtained by employing different 
labour-saving machines, we must therefore take into considera- 
tion not alone the labour saved by one as compared with an- 
other, but also the oapital outlay on the respective machines ; 
and, excluding considerations regarding the quality of the work 
done, for one machine to be more profitable than another, the 
money value of the extra work done by it must be greater than 
the extra outlay necessary in order to employ it. 

Assuming that — 

Q = Quantity of material to be transported. 

d = Distance in miles to which this material is to be trans- 
ported. • 

• I am indebted to Mr. A. L. Mojntire, Assistant Conserrstdr of Forests, 
in oharge of the plantation, for these figures showing the expenditure on work- 
ing the tramway. 


Loading and unloading the wagons, 

Feed and keep of bnllocks, 

Carriage and laying of rails in the plantation,... 
Repairs and other miscellaneous expenses, 
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C = The coat of a tramway, including wagons, per mile, 
c = The cost of the plant of the agency with which it is 
wished to compare the tramway. 

N = The number of years the tramway plant will last in use 
under the conditions under consideration. 
n = The number of years the plant of the other agency will 
last under similar conditions. 

r = The prevailing rate of interest on capital employed in 
industrial undertakings of the Bort. 

F = Working expenses on extraction of a unit of material 
per unit of distance. 

p = Ditto ditto for the other mode of transport. 
The produce, Q, will cost to transport by tramway to a dis- 
tance d— 

+ v + w- 

For PQd = Annual working expenses. 

^ = Wear and tear of plant. 
dCr 

jofr = Interest on capital outlay. 

Similarly the cost of extraction of the produce by the other 
mode of transport, which in this instance we will suppose to be 
bullock carts, would be — 




It is evident that d, the limit of distance to which it will be 
profitable to make a tramway, or the distance at which one mode 
of transport is as profitable as the other, can be determined 
from the equation — 

p « d + v + roo- = ^ + ^ + iB 

If the tramway is / times as effective as the bullock carts or 
other agency with which it is being compared, then P in the 

above equation is evidently equal to ^r. Substituting this value 
for P in the equation we get— 

^0-7)-T + S- = -W (4 >- 

But thiB expression pQd (1 — y) is the money value of the 

labour saved by employing the tramway. For the cost of trans- 
porting the material Q to a distance D by cart is pQd. By 
employing the tramway we can transport j times the quantity 
of material or/Q to the same distance at the same cost of pQa. 
Therefore the cost of transporting the material Q to this dis- 
tance by tramway is ; therefore, the saving in oost of 

labour on transport by employing the tramway is pQd — y£ or 

PQd(l~jr). 

2 t 
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We can calculate the effectiveness of the tramway as com- 
pared with any other mode of transport from this equation— 



It may often happen that the machine or agency, bullock 
carts, for instance, with which we wish to compare the results 
of the tramway has hitherto been paid for by contract, so that 
we have no means of ascertaining the separate values of each 

of the quantities in the expression pQd 4- -£■ + y—. But this 

contract rate, where the rate is a fair one, and not the result of 
a monopoly, is equivalent to the value of the whole expression 
and may lie substituted for it. 

If R be this rate, QR = pQd + “ + and the expres- 
sion (2) becomes, where R = rate for unit of distance, 


p Q + £+^ = Q R ' 


and equation (5) becomes 
/= - 


pQ 




100 


( 6 }, 

.(7). 


Some modifications are necessary in applying these equations 
to oaloulate the average annual cost of the extraction of the 
annual yield of forest by tramway. For in this case the dis- 
tance to which the material is carried varies from year to year, 
while the length of railB, the chief item in the capital expendi- 
ture, remains the same. 

In the preceding equations, d, the distance to which the 
material is transported, has been taken as the length of rails. 
But in calculating the annual charge on account of the tram- 
way, we should take, to calculate the working expenses, the 
average distance the material would have to oe transported 
during the whole rotation , while to calculate the capital outlay 
we must take the greatest distance or greatest length of rails 
required.* 

If l = the maximum distance or length of vails, 
d = the average distance to which the material has to be 
carried during the rotation, 


• A — t unin g the yield per ion to be uajlbm, and m u a* a* Ac., to be the 
arete of the eompartments ; d u d* d# Ac,, to be the dhitanoee of thoe com- 
partment* from the place of consumption of the produce ; A the area of the 
whole foreei; the average distance to which the produce of the fellings would 
have to be carried daring the whole rotation would be 

+ Qf d, + Ac., Ac . 

"" A 
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then the average annual cost on acoonnt of extracting the pro- 
duce Q by tramway will be — 

t>rw? i ^ i fn\ 

PQtf + -g + joo, <*)• 

To calculate the limit of distance to which it would be profit- 
able to extend the tramway, we must substitute for d in equation 
(3) its value in terms of this limit, and of the shortest distance 
the material is carried during the rotation which is a constant. 
If l be the limit of distance, and k the shortest distance, then 

d = Substituting this value for d in equation (8) we 


n n /£ + h\ . 1C , 1C? | C , 0T 

( “*T " ' * IT + 100 — + n + lOO’’ 

Or substituting the contract rate of hire 

RQ, for pQd + ^ 

BQ-^ 


~ + N + 


The value of l , the limit to which it will be profitable to ex- 
tend the tramway, can be calculated from either of these expres- 
sions. Applying the above equations to the Changa Manga 
tramway, the annual yield of the forest being about 10,00,000 
cubic feet stacked, therefore Q = 10,00,000. 

The cost of the tramway plant per mile (negleoting the error 
involved by assuming that the capital outlay on rolling stock 
varies with the distance, which of course is not the oase, but 
the error is small, is Rs. 7,130, 

or C = 7,180. 

The wear and tear of the plant may be taken to be, allowing 
for the time each portion has been in use, its original cost less 
its present value. This in round numbers amounts to 10 per 
cent, of the first oost, so that we may assume that the tramway 
will last 10 years, or that — 

N = 10. 

The prevailing rate of interest we may take (for Government 
undertakings) to be 4 per oent. 

r = 4. 

The working expenses on transporting by tramway 18,20,000 
cubic feet of fuel to a distance of one mile were Rs. 1,964. 

The cost (working expenses) in rupees of conveying 1 cubic 
foot this distance would he— 

P = 0*001488. 

The average distance to which material has to be transported 
during the rotation is 14 miles— 

/. d s 1*76. 
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The greatest distanoe to which material has to be transported 
during a rotation, or the length of rails required is 4J miles — 

I as 4-5. 

The least distance of the forest from the railway is zero ; con- 
sequently 

4 = 0. 

From equation (8) it will be found that the average cost of 
extracting an annual yield of 10,00,000 cubic feet stacked of fuel 
during a whole rotation will come to— 

0-00148 x 10,00,000 x 1-75 + — 

or 2,604 + 3,202*5 + 1,283*4 = Es. 7,089*9. This comes to 
11 annas 4 pie per 100 cubic feet stacked. 

The rate charged by contractors for extracting fuel by country 
cart from the plantation has varied from Rs. 3 to Es. 5 per 
1,000 cubic feet, stacked, for the compartments near the railway 
line, and from Rs. 5 to Rs. 6 or 7 for the more distant compart- 
ment across the canal. As the higher rates would undoubtedly 
have to be paid in order to get carts in sufficient numbers to 
extract the produce in anything like the same time as can be 
done by tramway, we must, for purposes of comparison, make 
use of the higher rates. At an all round rate of Rs. 5 per 1,000, 
the average oost of extracting the annual yield of the plantation 
by country cart would come to Rs. 5,000 ; or 8 annas per 100 
cubic feet (stacked).* 

At this rate for oountry carts the limit of distance to which 
it will be profitable to carry the tramway will similarly be found 
from equation (10) (as k = 0) to be — 

5 X 100U _ q „ 

— 2*9 miles. 

0-001488 X 10,00.000 7180 4 X 7180 

2 + 10 + 100 

In the above calculations the interest on capital outlay has 
been included, as this is necessary in order to compare the 
relative value of the machines. But in practice this interest 
would not appear in the recorded expenditure on account of 
the timber works. The incomp would be reduced periodically, 
every 10 years or so, by the amount expended on the purchase 
of the plant required, and for other years the expenditure would 
be only the actual cost of working the tramway. 

Not including interest the actual cost of exploiting an annual 
yield of 10,00,000 cubic feet (stacked) of fuel from the Changa 
Manga plantation by tramway would amount, on an average 
for the whole rotation, to Rs. 5,806*5 instead of Rs. 5,000, which 
would have to be paid for its extraction by cart. As the work 
con be done with much greater certainty and in half the time 
by the tramway than it could be done’ by carts, the employment 

• Tbs weight of green ftiasu is shoot 65 to 70 lbs. per cubio foot; 100 
cubic feet stocked of ftiel pieces oontsin shout 08 cubic net eoHd t snd weigh 
from 3,000 to 4,000 lbs. according to its state of dryness. 
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of the tramway has improved the position of the prodnoe in. the 
market, and, indirectly diminished the cost of the timber works 
by diminishing the oost of their supervision. The value of this 
supervision, the time saved to the establishment, is oertainly 
worth more than Rs. 806 extra expenditure annually, which the 
employment of the tramway involves. The Changa Manga 
tramway may, therefore, be pronounced a financial sucoess. 

Brit it cannot be said that it has increased the money yield of 
the plantation. Nor would it appear possible that, in the major- 
ity of forests this could be the case in India ; though as the 
figures here quoted refer to the transport of firewo<3 only, it 
may be that saving of labour is much greater in the case of 
large timber. 

But labour saving machinery, which is profitably employed 
in European countries, where labour is dear and capital abun- 
dant, cannot always be profitably introduced info countries like 
India, where labour is cheap ana capital scarce. In India ma- 
chinery is much more expensive than in Europe, and the inter- 
est on capital is higher. The extra cost involved in introducing 
new machinery is, therefore, much greater. On the other hand, 
as unskilled labour is cheap, the money value of the labour 
saved which has to meet and pay for the capital outlay on ma- 
chinery is very much less than m Europe. 

It must also be remembered that capital expended on machi- 
nery for the extraction of timber is heavily handicapped by the 
fact that, in very few forests oan timber extraction be carried on 
during the whole or even the greater part of the year. During 
this period of rest the capital spent on machinery used in the 
transport of timber is unproductive. This capital outlay in the 
case of a tramway increases directly with the greatest length of 
rails required at any time during the rotation. With wheeled 
vehicles, or draught animals, the capital outlay does not increase 
to anything like the same extent ; and the average expenditure 
for the whole rotation depends on the average distance to whioh 
the annual outturn of material is transported, and not on the 
greatest distance to which it may have been necessary to trans- 
port it at any one time. 

Thus in Cfnanga Manga, although the circumstances are ex- 
ceptionally favourable, the annual charge on account of the oapi- 
taf outlay on the tramway is 64 per cent.*of the total expendi- 
ture on account of the extraction of timber, and although the 
average distance to which the material has to be transported 
during a rotation is only one mile-and-three-quarters, four-and- 
a-half miles of rails have to be purchased. 

From these facts we may infer that, in India, there are very 
few caseB in which tramways or .other expensive machinery for 
the transport of timber will be able to compete with the ordi- 
nary modes of conveyance of the conn try. 

W. E. d’A. 
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NOTE ON THE ADVISABILITY OF APPLYING THE 
METHOD OF COPPICE WITH STANDARDS TO 
SOME FORESTS IN THE CEDED DISTRICTS. 

The Ceded Districts of the Madras Presidency comprise the 
Districts of Cuddapah, Kurnool, Bellary and Anantapur, and 
lying between the two Native States of Mysore and Hyderabad, 
form an isolated block, whose forests though differing a good 
deal in the arid taluks of Bellaiy from the moister Nallamallu 
hills in Kurnool, yet are of a sufficiently uniform character to 
allow of the same mode of treatment being applied to the greater 
portion of their area. 

The area of forest in this region, hitherto notified as reserved 
forest, or now under settlement as such, is about 5,000 square 
miles. The chief characteristic of these forests is their poorness 
in valuable trees. An exhaustive list of the Forest Flora is 
published in the Madras Annual Report for 1884-85, but of the 
good timber trees therein enumerated, teak, blackwood, sandal 
and Shorea Tumbuggia are so rare as to be negligible quantities 
for the forester, and red sanders is confined to one corner of 
the Cuddapah district, where it grows gregariously, and forms a 
class of forest requiring special treatment, of which I will not 
speak further in tnis note. 

The ordinary run of forest to which I wish to show the ad- 
visability of applying the method of coppice with standards 
varies in character from mere thorny scrub 10 — 20 feet high, 
presenting scarcely a single tree with any future before it, to 
fairly good deciduous forest 40 — 80 feet in height, which at first 
sight appears to contain a good proportion of trees reckoned 
valuable m the district, rnz., Pterocarpus Marsupium , Terminalia 
totnentosa . T. Chebula , Ilardwickia , Anogeissu* latifolia, Bassia. 
satinwood, ebony, &c.; but on closer examination it is found 
that almost without exoeption every tree over 4 feet girth is un- 
sound, and that there is a lamentable absence of young poles, 
and that seedlings are entirely absent or are only those of the 
hardier soft-wooded trees. 

I think it will be seen from what I have said above that the 
forests are very second rate compared with either the sal and 
deodar forests of Northern India, or the teak forests of the 
Western Ghauts, that they never will repay very intensive treats 
ment, and that the am&nagiste must try to settle them on some 
simple system under which all the operations can be performed 
by fow paid native subordinates— Foresters and Forest Guards. 

The two following observations that I made first led me to 
think that in treating forests in this dry. region, where the rain- 
fall is scanty and the gfound always hard, we should seek their 
regeneration more by coppice shoots with seedlings as auxiliaries 
than by seed alone: — 
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u ( 1 ). In the Cnddtpth district about 10 years ago certain portions 
of forest, mostly scrub, were reserved and enclosed with expensive 
fences and carefully protected against oattle and fire. What has 
been the result? The trees have grown it is true, bat at what rate ? 
It has been variously estimated at ^ to J ton per acre per annum. 
The trees are low-branched and flat-topped, and seedlings are almost 
entirely absent, on account I think of the low oover and hard soil. 

“ (2). Again, I found that on boundary lines cut in the same class 
of foreBt, coppice shoots come up with the greatest vigour, and are 
not totally destroyed as seedlings would be, even when fire passes 
through them in their first year.” 

Tho oonclusion that I oame to was that if these reserves had 
been out clean over as soon as they were fenced in and fire- 
protection assured, we should have ai the present date a fine 
young coppice growth, which could either be maintained as such, 
or gradually converted into high forest, instead of a miserable 
scrub incapable of reproducing itself by seed and growing every 
year less apt to reproduce itself by coppice shoots. 

Having treated of cultural reasons, 1 will now pass to others 
not less important, viz ., the demands of the timber trade and 
facilities for exploitation and oontrol. With regard to the for- 
mer, the most important consumers of forest produce are without 
doubt railways, of which the Ceded Districts contain a very 
considerable mileage. The Madras Railway runs through from 
north to south, the BelJary-Kistna and Southern Mahratta system 
crosses from east to west, and there are other famine lines sur- 
veyed and sanctioned which will shortly be constructed. But 
these railways are laid with iron sleepers, and for the construc- 
tion of their buildings and rolling stock they prefer Burma teak, 
which is at present obtainable in Madras at a very low price, to 
the inferior local woods. Thus the only local product they con- 
sume is firewood, and there is not the slightest chance of ooal 
being substituted for wood so long as wood is available at pre- 
sent prices. The local demand is for firewood for domestic 
purposes, boiling sugarcane and smelting iron, (though this 
latter industry is dying out,) for timber of small scantling 
(9* x 6* x 16' being about the largest size in demand), and 
for poles and bamboos* For poles of good sorts the demand is 
very great 

I submit that the system of ooppice with standards is emi- 
nently suited for supplying these demands. The revolution 
should be long -30 years, which would produce poles 6 — 12 
inches in diameter ; those of the better sorts would be used for 
building purposes, construction of carts, Ac., Ac., and the rest for 
firewood. The reserves of two and three revolutions would 
yield the kind of timber in demand in the neighbourhood. 

Of oourse this system could not be applied to the whole area, 
as in the more remote portions of the forest timber alone is 
marketable, but still there are about 500>— .600 square miles, say 
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10 per cent, of the whole forest area which are sufficiently near 
to railways and small towns to insure the sale of the firewood. 

The advantages of this system over all others in the way of 
police, control, and method of executing the fellings will be best 
shown in taking them one by one and demonstrating the diffi- 
culties that lie in the way of their application. 

The system of “ thinnings” or natural “ reproduction” requires 
not only skilled supervision, but also very intelligent men to 
mark the trees that are to be felled in every operation which the 
revenue derived from these forests would never justify us in 
employing ; to say nothing of the expensive survey on a large 
soale which would be a necessary preliminary. Besides this, I 
do not think that the poorer scrub is capable of reproducing it- 
self by seed, and it would in any case be necessary for it to first 
pass through two or three rotations of coppice so as to get a 
sufficient number of standards of the good sorts capable of hear- 
ing seed. 

It would be equally difficult to apply the primitive method, as 
the chief products required are firewood and poles, and the size 
of the trees is so irregular, that the possibility would have to be 
fixed by volume, which is always dangerous, and here with our 
very limited knowledge of the annual production might lead to 
very disastrous results. 

The “ cut and come again,” or license and voucher system, 
which was in vogue in these forests when the object of Govern- 
ment was simply to obtain revenue, may be condemned without 
further argument. A modified form of it, in which five or six 
of the principal trees are reserved from felling, might be re- 
tained in the more remote parts, which will, howveer, be chiefly 
worked for grazing, which these forests will have to provide for 
to a very large extent. 

In working under the system of coppice with standards, the 
following advantages may be enumerated 

(1) . An elaborate survey will not be necessary either of the 
ground or of the crops. 

(2) . The system gives very good results under very rough 
treatment. The marking of standards can be done by Forest 
Guards subject to subsequent inspection by Forester or Ranger. 
On this point it stands far above any other system. 

(3) . The controlling officer, after a compartment has been 
cut, can see at a glanoe if the work has been property done, and 
that no fraud has been committed by the contractor, which is 
very difficult to do when selection fellings and thinnings are 
going on over a large area. 

(4) . This system more than any other enables the Forester to 
increase the proportion of superior species at the expense of 
the inferior ones, a result which is often reversed under other 
systems, where the tendency is always for the strongest to take 
possession of the soil. 
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(5). Lastly, but by no means least, it is possible to substitute 
sales of standing crop for departmental working, without which 
it is difficult to manage forests on any other system, and regard- 
ing which I think experience has shown that in India it does 
not pay in forests where inferior timber, poles and firewood form 
the only products. 

Konda Dora. 


NUTRITION OF CUPULIFER^.* 

We wish to give some account to our readers of a recent dis- 
covery, which bids fair to exercise a complete revolution in the 
field of vegetable physiology. The subject is of primary inter- 
est to the Foresters, as it concerns one most important forest 
species, presenting as it does the question of the nutrition of 
the oak, beech and hornbeam from an entirely unsuspected point 
of view. A new light has been thrown on this question, the 
difficulty of which naturalists have had good reason to believe 
were smoothed away since Sach’s famous experiments. 

For this discovery we are again indebted to Germany, a coun- 
try which may be styled the laboratory of natural science, and 
which, thanks to the untiring investigations of the scientists of 
the Wurzburg Institute, particularly has so largely contributed 
to the advancement of our knowledge of vegetable physiology. 

Dr. Frank, a learned professor of the Berlin University, is of 
opinion as the result of numerous experiments, that various 
ligneous species are nourished by the intermediary of under- 
ground fungi. This appears an odd theory : hitherto wo have 
been taught that all trees obtain such constituent elements of 
these compositions as are procured from the soil, by means of 
their slender fibrils. This is not so however : all trees do not 
act thus. Oaks especially do not directly obtain the smallest 
nutritive particle from the Boil ; but there exists around their 
roots a complete envelope formed by a fungus, to which the 
functions of nutrition are exclusively confided. This envelope 
is intimately connected with the root, growing with it acts as a 
morphological organ, Dr. Frank has called myevrhiza. 

This mycorhiza is in the form of a pseudo-parenchyma com- 
posed of several layers of cells irregularly interlaced and form- 
ing a dense retibulation. Not only does it cover very completely 
the epidermis of the root, but it penetrates into the interior of 
the epidermal cells. The formation of root-hairs is totally pre- 
vented, and what might be taken to be the latter are filiform 
ramifications of the ningus arising from prolongations of its 
internal cells. 

The growth of the envelope follows that of the root in a por- 
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allel manner ; one line indicates the termination of one and the 
other, so that the fungus remains in close proximity to the 
growing point. Nevertheless the physiological organic union 
occurs very little behind this point, and only at that spot where 
the longitudinal growth of the free cells is terminated. 

When a young germinating plant is examined, the presence of 
this fungus is not at first apparent. It is first seen on the 
young lateral roots, grows slowly on these, persists for a short 
period only, and in any case is destroyed when these organs 
attain maturity. 

The mycorhiza gives rise to a striking alteration in the root 
growth. While roots free from this parasite remain thin and 
elongated, producing far-spreading lateral ramifications, the my- 
corhiza grows very slowly and engenders short and thick roots, 
from which exactly similar ramifications arise, the whole re- 
sembling a growth of coral. 

Dr. Frank’s observations give as result — that the Cupulifera? 
and Corylaceae (oak, beech, chestnut, hornbeam, hazel) are 
always attacked by this parasite ; that the Saiicino® (willows 
and poplars) are frequently so ; and that finally the birch, alder, 
plane, walnut, robinia, lime, maple, ash, elder and generally all 
shrubs, are never so attacked. 

The author of this theory has endeavoured to determine in 
what category this fungus should he included : it appears that 
it would probably be among the tulieracc® or the gasteromy- 
cetes. Until a careful examination has been mude of this 
fungus growth while fructifying, it will be impossible to give a 
definite answer to this question. The mycorhiza of a truffle- 
bed has been examined, and absolutely no difference found 
between it and the mycorhiza described above. Dr. Frank be- 
lieves, therefore, that he is justified in asserting, that it is really 
this fungus which produces the truffle, and that, if the latter 
be the rarer of the two, it is because its fructification is usually 
prevented by various external conditions. 

Finally, the author of this theory expresses himself as fol- 
lows relatively to the physiological importance of the mycor- 
hiza : — 

“ The mycelium of this fungus must be regarded as a parasite 
upon the root of the trees, from which it borrows the carbonised 
materials assimilated by the leaves. On the other band it furnishes 
the tree with all its mineral elements, together with the water which 
it requires: alono it fulfils this r6U y because alone it is in contact 
with the soil Thus these two vegetable organizations exist side by 
side and without any mutual injury, assist each other." 

We have sketched in a summary manner the new theory 
which Dr. Frank has imagined, this doctrine is entirely in 
acoordanoe with the scientific ideas of the day. Have not, in 
fact, chemistry and medicine during the last few years, general- 
ised the important r6le played by fungi in natural phenomena P 
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And now the science of sylviculture is, in its infancy, becoming 
complicated by the study of these inferior organisms. 

Dr. Frank is not a forester ; but who knows that he will not 
cause an immense progress in sylviculture ; who can foretell 
the practical consequences which his discovery may lead to. 
It rests with us foresters to deduce them : a new field of study 
is open to us ; let us enthusiastically apply ourselves to the 
task ! 


HOUGH NOTES ON THE TUSRUR SILK-WORM IN 
ITS DIFFERENT STAGES. 

The first collection of cocoons was made by me in October on 
my coming out to the forests. They were gathered from dif- 
ferent kinds of trees, for instance, the sal, asyna, jdman, chilla, 
carya, Ac. 

I put them away carefully in a box, examining them daily. 
They remained in a dormant state till towards the end of 
March, when the first change was noticed. The development 
from the chrysalis state to the moth takes place inside the 
cocoon. 

This can be seen by carefully cutting the cocoon in two, 
taking care not to injure the chrysalis. The thick skin of the 
chrysalis gradually becomes soft at the time of change, and 
the exit is made from the upper or head portion. The moth 
moistens the end of the cocoon, which, being softened, enables 
it to work its way out, leaving the shell inside the cocoon. 

It iB then in a very cramped state, but in about 15 minutes 
the wings spread out, measuring from 6 to 8 inches, though 
it cannot fly for three or four hours. 

The fomale can be distinguished from the male by its feelers, 
which are like tiny ferns, very thin and narrow, those of the 
male being broad and thick. The female is about a third longer 
than the male. 

As is the case with all moths, their flights are only made at 
night. In the evening, or about dusk, I put out several fe- 
males, tying them, by their right wings, with pieces of thread 
some lo inches long, to trees and bushes out in the open, on 
the skirts of the forest. The use of the long thread was to 
enable the moth to flutter about. The moth night commences 
from about midnight, and they fly about till about 3 a.m., when 
the male, attracted by the flutter of the female, consummate 
their brief marriage, remaining in position till sunrise, when he 
leaves her, and returns to the shade of the dense jungle. 

The female moth commences to lay immediately, and will lay 
from 150 to 200 eggs, both male and female dying in about 15 
days. If the eggs are not fertilized, they flatten out and dry 
up very shortly, but if all right, hatch in about a fortnight. 
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When first hatched, the caterpillars are of u yellowish brown 
colour, and the yellow colour deepens as they approach their 
first change, about the 9t<h day ; they then spin a little silk 
on to a branch or leaf on which they thus obtain a firm hold. 
They then burst their skins and crawl out, leaving the old skin 
behind. 

The second change commences about the 20th day, the third 
about the 30th, and the fourth and last change about the 40th 
day, each change taking about three days to complete. 

During the changing periods they eat nothing, but during 
the rest of the time feed ravenously on green leaves, and a cater- 

{ )illar after his last change will every day consume a fully deve- 
oped sal leaf. In about 15 days after the lust change, the 
caterpillars commence spinning their cocoons, getting into the 
chrysalis state in some six or eight days. 

Some caterpillars 1 reared were hatched on the 28th Murch. 
They commenced their first change on the 6th April and finished 
on 8th ; the second change commenced 17th April, finished 19th ; 
the third change commenced 2fith April, finished 28th April ; 
the fourth and last change commenced 7th May, finished 9th 
May ; and they spun their cocoons on the 19th May. Four 
crops of cocoons can be gathered in the year, viz., in April, 
J line, August and October. 

I am sending you a box of moths, and you will see that they 
are differently coloured. At first I attributed this to the cater- 
pillars feeding on the leaves of different trees ; for instance, the 
reddish coloured ones on asyna, the yellow on jaman, &c., but 
I find I was mistaken, as the batch of caterpillars I just rear- 
ed wore all fed on sal, but the moths were of different colours. 

The cause I cannot explam. I am also sending you, preserv- 
ed in spirits of wine, specimens of the caterpillars in their 
different stages. I have already stated that the caterpillars feed 
ravenously on the leaves of certain trees, but whether that does 
any damage to the trees themselves I cannot say. I have also 
noticed that after the caterpillar has changed skin, he turns 
round and eats a portion of the old skin. I noticed it on 
several occasions with the batch I just reared. 

Dudwa Ghat, ' 

27th June , 1886 . 


C. W. Allan. 
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FIRE CONSERVANCY IN PROVINCES UNDER 
THE GOVERNMENT OF INDIA, 1884-85. 

From some papers recently circulated by the Government of 
India, we observe that the total area successfully protected from 
fire in the hot season of 1885 amounted to 3,315,060 acres, or 
5,180 square miles. The cost of this protection was Its. 1,03,481. 
This gives an average cost of 6 pies per acre, or Rs. 20 per 
square mile. 

As regards cost, Pegu heads the list with an expenditure of 
19'57 pies per acre ; and Berar comes last and wins, (as in a 
donkey race at a Gymkhana,) with an expenditure of 1*48 pies 
per acre. 

There is one forest tract in Pegu, Myodwin, consisting of 40 
acres, which cost Its. 41 to protect, or 197 pies per acre ; but 
this record* is easily beaten in Tonasserim, where a tract of 73 
acres, named Dali, cost Rs. 140 to protect, or 368 pies per acre I 

From the hare figures given by the Government of India, it 
is, of course, impossible to hazard even a guess as to what man- 
ner of forest this may be in Tenasserim, which costs nearly 
Rs. 2 an acre to protect; but it would be extremely inter- 
esting to know the exact details of this high expenditure in 
Burma, just as it would be to have a clear understanding as to 
the local circumstances in Berar, which result in fire conservancy 
being carried out at an average cost of one-and-a-half pies per 
acre. That Berar and the Central Provinces, both with a very 
long, hot and dry fire season, should exhibit the lowest cost is a 
remarkable fact, and is worthy of further elucidation, and we 
reoommend this point to the Divisional officers of those pro- 
vinces, in the hope that they will enlighten the readers of this 
Journal. 

On examining the figures given for Assam, we find that there 
is an area of o acres, called Bamoni Hill, whioh in 1884-85 
cost Rs. 26, or 624 pies per acre to protect successfully. In 
Berar on the other hand, the Wun reserve of nearly 4,000 acres 
cost last year 0*6 pies per acre to protect ; while the Gugumal 
reserve of 115,000 acres was protected at a cost of about 0*7 
pies per acre. These figures seem to us worthy of explanation. 
We give a tabular statement showing the areas successfully 
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proteoted in the Provinces under the Government of India (Aj- 
mere and the Punjab are absent) and the cost thereof : — 


Provinces. 

Area suc- 
cessfully 
protected in 
acres. 

Cost in 
Rupees. 

Cost in 
pies per 
acre. 

Berars, 

654,745 

5,059 

1*48 

Central Provinces, 

895,861 

18,616 

3-95 

Bengal, 

729,924 

16,122 

4-24 

School Circle, N.-W. Provinces, ... 

227,706 

10,361 

8-73 

Oudh „ 

251,490 

11,805 

9-01 

Central „ 

252,475 

15,852 

11 85 

Tenasserim, British Burma, 



12-79 

Assam, ... ... 


■ 

15-56 

Pegu Circle, British Burma, 

102,638 


19 57 

Total, 

8,315,060 

1,03,481 

Av. 6 pies 
per acre. 
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REPORT ON THE DEOTA SLEDGE ROAD, JAUNSAR 
DIVISION, SCHOOL CIRCLE, N.-*W. PROVINCES. 
CHAPTER I. 

Introduction. 


The Deota forest . — The Deota forest is situated on the right 
bank of the river Tons, 43 miles from CbakrAta, with which it 
is connected by means of the Tons-ChakrAta 6 feet forest road. 

This forest is one of those leased from the RAja of Tihri- 
OarhwAl ; the old lease, which expired in 1884, having just been 
renewed for a further period of 20 years. 

The area of the forest is 4,937 acres, about one-half, or 2,500 
acres, consisting of nearly pure deodar. On about one-fourth 
of this area the deodar is situated on moderately sloping ground, 
but over the remainder the ground is extremely steep and in 
some places precipitous. 

As a rule, the deodar zone is comprised between 7,000 and 
9,000 foet elevation, but the fellings have principally taken place 
at an average altitude of about 8.000 feet. 

The forest has been divided into 10 blocks having natural 
boundaries, all of which are drained by the BagiAr stream, 
which joins the Tons at ThadiAr. The average distance of the 
deodar zone from the Tons river is about 6 miles, those por- 
tions felled up to 1881-82 being slightly nearer ; whereas the 
areas felled since that time, and especially those tapped by the 
new sledge road, are nearly 7 miles from the Tons river. 

Working of the Deota forest . — After a careful inspection of 
the Deota forest by Messrs. Greig, Bagshawe, and Rina, fellings 
were commenced in March 1876, on the completion of the 
timber operations at the neighbouring Mandhol and LambatAch 
forests. 

The first work of importance undertaken was the construction 
of a good 6 feet road from the Tons-ChakrAta road at the 34th 
mile from ChakrAta. The length of this section is 9 miles, and 
the cost amounted to Rs. 4,468, some heavy blasting work being 
necessary. 

The opening out of the forest by means of a system of 2 
feet paths was next undertaken, which have since been steadily 
improved and extended, till the whole forest is How intersected 
by a complete net-work of export and inspection paths. 
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The next work undertaken was the construction of the timber 
slide and the wire rope suspension bridge over the Tons at 
Thadiir. The span of this bridge is 146 feet, and the original 
cost was Rs. 2,864. It was constructed by Messrs. Bagshawe, 
Rind, and Ballantine, and is a very substantial structure, no 
repairs having been required up to the present. A comfortable 
bungalow for the officer in charge was then built at Deota, 
together with the necessary number of godowns, office and 
other buildings. 

Valuation survey and working of the forest . — The total number 
of standing trees over 6 feet in girth contained in the Deota 
forest, ascertained by means of the valuation survey, which was 
completed in 1880, is 28,739 ; but this includes a very large 
number of trees growing above precipices and not available for 
export. Out of this numl>er the following trees have been felled 
up to the end of March 1885 : — 

Green trees, ... ... ... ... 4,702 

Dry „ ... ... ... ... 4,578 

Total, ... 9,280 

The outturn in sleepers has been as follows up to the 31st 
March, 1885 

Broad gauge sleepers 10' X 10* x 5£", ... 1,35,000 
Metre gauge „ 6' x 8" X 4|", ... 2,72,800 

all of which have been brought down the timber slide. 

This outturn gives an average of about 30 broad gauge for 55 
metre gauge sleepers per tree, which data nearly agree with 
the results obtained for the years 1880-81 to 1884-85, during 
the time I have been in charge of the works. 

Natural and artificial reproduction at the Deota forest. — It 
may be here stated, with reference to the fellings, that natural 
reproduction of deodar in the Deota forest is very satisfactory : 
so that all available trees, or about ono-third of those enumer- 
ated by the valuation survey, may be removed within the next 
five years without injury to the forest. Since the timber works 
commenced, planting and sowing operations have been steadily 
undertaken, and the number of deodar planted and sown since 
1881-82 is as follows : — 

Trees planted, about ... ... ... 25,000 

Pits bowu „ ... ... ... 5,000 

Total, ... 80,000 

Probably about one-half of the abpve number of plants will 
eventually establish themselves ; but in deodar planting in this 
part of the Him&layas five or six years must be allowed to lapse 
before the results can be predicted with certainty. 

Labour available, food supply , fyc . — All labour for the working 
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of the Deota forest has to be imported from a distance, as there 
are only one or two villages in the immediate neighbourhood. 

The sawyers, as a rule, are imported from the Punjab and 
Kulu, and the other workmen come from distant villages situat- 
ed in the Upper Tons and Jumna valleys, also from GarhwAl and 
BashAhr. All food for the sawyers and for about one-third of 
the workmen has to be brougnt from Chakrita or the Jumna 
valley at considerable oost ; the rates allowed at Deota for rioe 
and atta being only 10 seers per rupee, whioh on the latter 
commodity represents a loss of one rupee per maund to Govern- 
ment. Under these circumstances, therefore, the rates paid for 
labour in this forest are considerably higher than those paid in 
JaunsAr, or in other forests of the School Circle. 

The Deota timber elide . — I have already mentioned that the 
most important primary work executed at this forest was the 
construction of the timber slide, and a few remarks on its con- 
struction and general working may not be out of place here. 
The timber slide is constructed on nearly the same principles as 
the Mandhdl and LambatAch slides, regarding whioh attention is 
invited to Mr. C. Bagshawe’s interesting report contained in the 
Gazette of India of 29th November, 1873. 

It should, however, be noted, to commence with, that the 
difficulty of constructing the Deota slide in the rough bed of 
the Bagiar stream far surpassed any difficulties which had to be 
grappled with either at Mandhol or at LambatAch, as numerous 
precipices and landslips bad to be dealt with. 

Construction of the elide . — The construction of the slide was 
commenced in 1876 and completed in 1878, under the direot 
supervision of Messrs. Bagsnawe, Bind, and Ballantine, and 
the task was by no means a light one. 

There are in all eight main bridges, varying from 30 to 70 
feet in length ; also several heavy rock cuttings and retaining 
walls 20 to 25 feet high, besides numerous smaller bridges 
crossing the BagiAr stream. 

The slide consists of the usual trough composed of three 
beams, 12' x 13* x 5", roughly jointed and firmly wedged into 
block sleepers. The timber used for the slide beams is ohir 
( Pinw longifolia ), this being the timber nearest to hand, and at 
the time of construction it was estimated that those beams would 
last for six or eight years. 

It has, however, been found that, with the exception of the 
beams which are embedded in the ground in some places, and 
are thus constantly kept wet, none of them have lasted longer 
than three or four years : so that the whole wood-work of tne 
slide has been renewed at least once since it was at first con- 
structed. The reason why the slide cannot always be kept wet 
is that there is hardly any water in the BagiAr stream at certain 
seasons ; repairs have also to be effected, so that the drying up 
of the slide is sometimes unavoidable. 

8 B 
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Chir timber was also, unfortunately, used for the main beams 
of most of tiie bridges ; but neither have these lasted for more 
than four or five years, and have since all been renewed either 
with deodar, kail (Pinus excelsa ), or tun beams. It is presumed 
that these timbers were not used at first on account of the oost 
of bringing them from a distant part of the forest ; but had 
they been then employed several pecuniary and other advantages 
would have resulted, as the sliding operations have often been 
interrupted in the middle of the working season by the sudden 
oollapse of a bridge. 

It should also be noted that the damp and close atmosphere 
of the Bagidr nala is particularly favourable to the rapid decay 
of timber of the very best quality, and even deodar will probati- 
ly not last there for more than 10 or 12 yearB. 

The inside measurement of the timber slide is 13 inches wide 
by 8 inches high, as it- was originally constructed for the slid- 
ing of broad gauge sleepers ; ana a lighter slide would suffice if 
onJy intended for the export of metre gauge sleepers measuring 
6' 3*x6i'x4f. 

Length , gradient , and cost of the slide . — The total length of 
the Deota slide is 12,192 feet, but in 1878 it was extended up- 
wards for about 1,000 feet ; owing, however, to the confined 
nature of the upper part of ravine and consequent want of 
waterway, this section was swept away during the rains of 1879, 
and no attempt has since been made to reconstruct it. 

The gradient of the slide varies from 5 to 22 degrees, and the 
total fau ( see accompanying Plan of the Deota forest) is 1,300 
feet, the best gradient being apparently about 15 degrees. 

Bs. 

The original oost of the Deota slide was ... 26,000 
And the following amount has been spent on re- 
pairs np to 81st March, 1885, ... 7,988 

Grand Total cost, ... 83,988 

Working of the timber slide . — The slide is worked by means 
of a good flow of water, which is let in from the Bagi&r nAla by 
means of troughs situated about a quarter of a mile apart. 

When the Sope is steep, very little water is, of course, re- 

S aired, as the sleepers on a gradient of 22 degrees slip along bv 
bemselves, and in such places the use of the water is principal- 
ly necessary to prevent the slide from catching fire thrbugh 
friction. In places, however, having a gradient less than 18 or 
20 degrees a good flow of water is absolutely necessary to make 
the sleeperB move along. 

The slide is principally worked during the rains, as there is 
not sufficient water available at other seasons, except during 
February, after the melting of the snow, when sliding is some- 
times undertaken. 
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The sleepers are carefully launched at the head of the slide 'at 
intervals or about half a minute, care being taken to place them 
on their broad sides ; otherwise there is a risk of jamming the 
slide, if a metre gauge sleeper on its narrow side overtakes one 
on its broad side : for, as already explained, the slide was origi- 
nally constructed for broad gauge sleepers. When there is a 
good supply of water, a sleeper takes about ten minutes to 
travel down the whole length of the slide, or about miles : 
so that when the slide is in good working order, 1,200 sleepers 
can easily be slid in one working day of 10 or 12 hours. Ten 
chaukid&rs are kept at intervals along the slide during working 
hours, and regulate the water supply and remove boulders which 
sometimes fall in. They also assist the sliding of the sleepers 
at certain places where the gradients are slight or where the 
water supply fails, and koep a look-out for landslips, which fre- 
quently occur during the rains and suddenly block the slide. 
The services of a carpenter are also required to look pfter petty 
repairs, as the vibration caused by toe rapid passage of the 
sleepers tends to loosen the wedges and oooasions to leakage. 

On arrival at the Thadiar depot on the bank of the Tons river, 
the sleepers are thrown out of the slide by means of a kind of 
table provided with a slanting beam, against which the sleepers 
strike, and are then staoked by a gang of coolies. After the 
monsoon, or during February, the sleepers are slid directly into 
the Tons river : but this plan cannot, of oourse, be followed 
during the height of the floods. 

Financial result of the Deota slide . — Since the slide was com- 
pleted in 1878, the following timber has been exported by its 
aid : — 

No. 

Broad gauge Bleepers, 1,85,000 

Metre gauge „ 2,72,800 

The cost of sliding these sleepers has apparently been as fol- 
lows ; — 


Rb. 


1,85,000 broad gauge Bleepers, at 6 pie per aleeper, 4,218 
2,72,800 metre gauge „ „ 8 „ „ ... 4,262 

5 per oent. commission to contractors, ... 4$4 


Total, 


8,904 


Had there been no timber slide, the actual cost of carnage 
by means of coolies over this section of the export line would 
probably have been as follows 

Rs. 

1,85,000 broad gauge sleepers, at 8 annas per aleeper, 25,812 
2,72,800 metre gauge „ „ 1 anna „ 29,887 

5 per oent. commission to contractors, 2,757 


Total, 


••• 


57,906 
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The finanoial result of the slide up to 4he end of 1884-85, 
therefore, stands thus — 

Estimated cost of carriage of sleepers exported from 
the Deota forest by means of coolies, as detailed Rs. 
above, ••• ••• ••• ••• 57,906 

Deduct — Rs. 

Original cost of the slide, 26,000 

Cost of repairs, 7,988 

Cost of sliding the sleepers exported, 8,904 

42,892 

Net saving effected by the slide np to end of 1884-85, 15,014 


l 9 


It should also be noted that, had no slide been constructed, 
there would have been great difficulty in transporting the sleepers 
to the bank of the Tons river at the proper seasons on account 
of the scarcity of labour. 

It is estimated that about 3,00,000 more metre gauge sleepers 
will probably be exported from the 
Deota forest by means of the slide, and 
this represents a further saving of Rs. 
23,637, at 1 anna 3 pie a sleeper, as 
exhibited on the margin. 

If this estimate prove correct, the 
total saving, on the Deota timber works, 
resulting from the use of the slide in- 
stead of coolie labour, will be above Rs. 38,000. 

It is evident, however, that the construction of an expensive 
timber slide will only pay for the working of a large forest ; for 
if the quantity of j timber to be transports! be small, the cost of 
construction and repairs of the slide will prevent any savings. 


• Cost of carriage of 
metre gauge sleeper 

per coolie, 

Deduct — 

Cost of export by means 
of the slide, eliding by 
daily labonr, As. 0 2 
Repairs of slide, 
per sleeper, „ 04 
Net saving, ... 


CHAPTER II. 

The Deota Sledge Road. 

Preliminary considerations . — Up to the end of 1882-88, or as 
long as the fellings at Deota were located to the east of the 
Bagidr stream ana the Jaur&si Dhar, no general line of export 
to the head of the slide oould be followed, nor would the ground 
admit of any suitable system of tramway or sledge road being 
constructed. After, however, the fellings passed in 1888-84 to 
the west of the Jaurisi Dhar, it became evident that a large 
portion of the timber from the Jaurdsi, Kanga, and Patangni 
clocks (see hatched portions in the accompanying Map of the 
Deota forest) would practically follow one line of export : so 
that some mechanical means of transport would, therefore, be 
advantageous. Various suggestions were made and considered) 
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and it was at last decided that a sledge road — u Chemin de 
Schlittage ” of the French Forest Department — would probably 
be the best system to adopt. 

As no road of this kind has ever been previously constructed 
in India, as far as I am aware, and as its working d wends to a 
certain extent on Uncertain elements, such as co-emdents of 
friction, state of the weather, temperament of the workmen 
available for sledging, &c., great difficulty was experienced in 
deciding upon the gradient of the roadway* the kind of sledge 
to employ, best line to adopt, and other matters. 

Towards the end of 1882 therefore, a short length of about 
1,000 feet of experimental sledge road was constructed along an 
old path, apparently intended by Mr. Greig for a wheeled tram- 
way, which was not, however, constructed. 

On its completion I directed Mr. Hobart-Hampden to lay out 
a trial line, with a gradient varying from 5 to 10 degrees, from 
a point situated as near as possible to the middle of the forest 
about to be worked to a point on the Jaur&si Dhdr, immediately 
above the head of the timber slide (see aooompanying Map of 
the Deota forest). 

The experimental length of sledge road was completed in the 
spring of 1883, and was carefully examined by Major Bailey, 
the Conservator of Forests, and with his approval the construc- 
tion of about H miles of sledge road was decided upon. 

At Major Bailey’s suggestion, however, alternative lines were 
tried, but all were found to be less practicable and more costly 
than the one already laid out, and that line, with a few slight 
alterations, was, therefore, finally adopted. 

The line of sledge road is probably the best available, and taps 
a large area of unworked forest, it being, perhaps, unnecessary 
to remark that the construction of the sledge road in a straight 
line from the middle of the forest to the bead of the slide is 
impossible, owing to intervening ravines and precipices. The 
distance from the lower sledge dep6t to the head of the slide, 
per carrying path, is 5,760 feet, and the vertical difference of 
altitude 2,000 feet. 

An extension of the sledge road at the upper end was con- 
sidered undesirable on account of the nature of the ground ; 
and it has not been continued to the head of the slide for reasons 
given in the last paragraph of this report 

Amount of timber available from the forest tapped by the sledge 
road . — Before the construction of the sledge road wa* finally 
decided upon, the question of the quantity of timber likely to 
be brought down was carefully considered, for on this data, of 
course, depend the probable financial results of the undertaking. 
a The following estimate is based m the valuation survey car- 
ried out during 1878-79 and alreadyereferred to. It should be 
here noted that this valuation survey rives the total number of 
'green trees in the forest, whether tollable or not ; but in the 
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Dhopta and Katatdch blocks, where the first fellings have just 
been completed, it has been found that only abont one-third of 
the trees enumerated by the valuation Burvey party are available 
for felling. 

This is due to the precipitous nature of the ground and to 
there being a number of branchy trees which are not worth 
felling ; so that in the following calculations only one-third of 
the trees given by the valuation survey has been taken in calcu- 
lating the quantity of timber likely to be exported along tho 
sledge road. 

The results arrived at are as follows, the area referred to being 
represented by the hatched portions on the accompanying gene- 
ral Map of the Deota forest : — 


Name of block. 

No. of trees given 
by the valuation 
survey on area tap- 
ped by tho sledge 
road. 

No. of trees 
available for 
felling. 

Jaur&i, 

6,800 

2,100 

Kangs, ... ... ... 


1,070 

Pitangni, ... ... 

6,090 

2,080 

Total, 

15,610 

5,200 


The outturn in metre gauge sleepers will probably be as fol- 
lows, allowing an average of 50 metre gauge sleepers per tree 


5,200 green deodar trees at 50 metre gauge 

sleepers per tree, ... ... ... 2,60,000 

Add probable amount of timber obtainable 
from 700 dry and fallen trees at 40 metre 
gaoge sleepers per tree, ... ... 28,000 


Total sleepers, ... 2,88,000 


Out of this total number it is estimated that about 2,08,000 
sleepers will be transported along the whole length of pledge 
road [see area marked (A) and vertical hatching on the accom- 
panying Map], whereas the remaining 80,000 sleepers will only 
be earned along half of the length of the sledge road [tee area 
marked (B) ana horizontal hatching on the Map]. 

Construction of the si edge road at Deota . — The construction 
of the sledge road was commenced in June 1888, and as no 
contractor would undertake the job at reasonable rates, owing 
to the apparent difficulty of the ground and of the novelty of 
the undertaking, the main portion of the work, viz., the pre- 
paration of the roadway and the construction of the bridges, 
bad to be done almost entirely by daily labour. 
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The sledge road was completed abont the end of July 1884, 
and web opened for through sledge traffic on the lBt of August ; 
and the execution of this somewhat arduous task has been 
principally done under the direct supervision of ^ir. Hobart- 
Hampden, Assistant Conservator ; the gangs of workmen hav- 
ing been in charge from time to time of Hama Dat and Birkodhar, 
Foresters, and BhAjan Singh, Forest guard, all of whom have 
shown considerable practiced intelligence in carrying out the 
work. 

The first operation was the preparation of the roadway, which 
is 6 feet wide and passes in some places through some awkward 
precipices of hard quartzite took. 

The total length of the roadway is 5,877 feet, including 20 
bridges, aggregating 1,068 feet in length. 

The amount of hard rock cutting requiring blasting is about 
14,000 cubic feet, the number of blasts having been 1,500, and 
the quantity of powder expended about 400 lbs. 

There are nearly 7,500 cubic feet of retaining walls, also one 
or two considerable cuttings. 

The gradient of the roadway varies from 5 to 11 degrees, the 
average being 8 degrees, and experience has shown that the beBt 
gradient is from 7 to 8 degrees ; but owing to the nature of the 
ground it was, of course, found impossible to give the roadway 
one continuous gradient. 

Numerous curves also could not be avoided, and some of them 



Commodious depots have been constructed at the head and 
foot of the sledge road for the stacking of the sleepers when 
brought from the forest, and on their arrival at the lower dep6t, 
as coolies are not always available for the immediate carriage of 
the sleepers to the head of the slide. 

The upper sledge road dep6t, which is situated on a cliff over- 
hanging the JaurAsi water-fall, has an elevation of 7,555 feet, 
whilst the lower depdt is at an altitude of 6,720 feet : so that the 
total fall of the sleage road is 835 feet, the heights having been 
ascertained by means of an aneroid barometer. 

Bridges on the sledge road . — As already explained, the nature 
of the ground is such that many ravines had to be crossed : so 
that in all 20 bridges and wooden viaducts have been construct- 
ed, the total length of whioh is, as already stated, 1,068 feel 
The most important of the bridges constructed ^s bridge No. 
10 (see accompanying Plate), which spans a dry tevine at about 
one-third of tne distance frorii the upper Aptiftt. 

The total length of this .bridge is IOy feet, and it| building 
presented considerable difficulty owing to the rough nature or 
the ground and the' size and weight of the timber which had to 
be dealt with. 
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However, Mr. P. Mackenzie, Executive Engineer, visited the 
sledge road in May 1884, and kindly gave ns the benefit of his 
advice and assistance in calculating the proper dimensions to 

£ 've to the timbers, strains to be allowed for, Ac. These calcu- 
tions show that the bridge is capable of carrying at least five 
times the burden of a loaded pledge and two men, the weight of 
which does not exceed 23 maunds. 

The middle span of this bridge is 48 feet long, and the two 
side spans respectively 33 and 17£ feet. There are two main 
piers, 29£ and 27$ feet high, which are built of rubble masonry, 
bound together with heavy beams of deodar and kail timber, 
the tops of the piers consisting of timber cribs constructed of 
rejected deodar sleepers. 

The gradient of the bridge varies from 5} to 7 degrees, and 
the whme^of the wood-work of the superstructure consists of 
deodar timber, rejected sleepers having been principally em- 
ployed. 

Another important bridge is No. 18, the peculiarity of which 
is that it is supported on two beams placed in the form of a 
St. Andrew’s cross, the horizontal beam on which the bridge 
rests being firmly fixed into the neighbouring cliff by means of 
an iron crow-bar (see Plate). This bridge has a gradient of 9$ 
degrees, and the roadway at the same time passes round a Blight 
curve — two circumstances which render it a somewhat difficult 
bridge for sliding. 

A large number of rejected simpers being available from the 
neighbouring forests, a very convenient system of crossing 
shallow ravines has been adopted, viz ., by means of sleeper 
viaducts (see accompanying Plate). Four of these have been 
constructed on the sledge road ; the average cost, including the 
roadway, having been only from 3 to 4 annas per running foot. 

System of roadway adopted and construction of the same. — The 
whole of the timber with which the roadway is laid consists of 
rejected deodar sleepers, and is constructed in the following 
manner (exhibited in the accompanying Plate) : — Two lineB of 
metre gauge sleepers are first laid down longitudinally, 2 feet 9 
inches apart, the ends being jointed and firmly fixed by means 
of moru (Querous flilatata ) pegs ; across these, at distances of 
2 feet 6 inohes apart the transverse sleepers are plaoed, and 
these are either jointed or pegged to the lower sleepers by means 
of moru pegs, but on bridges and sharp curves 6-inoh nails are 
used. In this manner the whole wood-work of the sledge road 
is firmly tied together. 

Across the upper sleepers, the grooves, in whioh the sledges 
run, are cut, situate^ feet apart, and having breadths varying 
from 4 1# 6 inohes, aooording to tne curves, tneir depths being 
from half to three-quarters of an inch. 

* The central portion of the roadway between the longitudinal 
sleepers is ballasted with the best available materials up to a 
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level with the transverse sleepers ; this arrangement preventing 
the roadway from shifting, and at the same time forming a con- 
venient patn for the sledge men. 

It mrfy be here mentioned that on the experimental length at 
first constructed, and bn the lower section ^of the new road, the 
system employed in the Vosges Mountains — viz., of laying the 
transvorse sleepers singly on the ground 2J feet apart and fixing 
them by means of pegs driven mto the ground and ballasted 
up — was tried. 

This plan was, however, soon abandoned, as the sleepers rapidly 
got knocked out of positioft by the jolting of the sledgeB : so 
that the more expensive but much moro substantial system 
now adopted was resorted to and has proved durable and con- 
venient. 

On the outside of sharp curves, guards consisting of half metre 
gauge sleepers are fixed, and effectually prevent the slMges from 
running off the line in such places. 

Owing to the steep nature of the hill-sides, a careful system 
of drainage is necessary ; and the inner side of the roadway 
generally consists of a deep drain, the rain water being let out 
across the roadway by a system of 31 wooden troughs. 

It is estimated that the whole of the wood- work of the sledge 
road will last at least five years, by which time the works at 
Recta will probably be closod. 

Cost of the sledge road . — Notwithstanding the fact that the 
sledge road is a novelty and was principally constructed by daily 
labour, the cost, including powder and ten sledges, only amount- 
ed to Rs. 3,587. 

It may be here noted, by wav of comparison, that the Man- 
dhdl tramway, the length of which is about the same as the 
Deota sledge road, and which runs along a plateau covered by 
old fields, together with the trucks used for conveying sleepers, 
apparently cost lis. 4,894 ; but in those days labour and food 
was, of course, even more expensive than it is now. 

Sledges used on the sledge road . — The proper kind of sledge to 
employ has been one of the most difficult problems to be dealt 
with in introducing this system of transport into the Himalayas, 
and even the sledges now in use (see accompanying Plate) are 
not all that could be desired. 

Various kinds of sledges were tried and found unsuitable, the 
difficultv being to combine lightness with strength ; the average 
load to be transported, aboutT.6 maunds, necessitating a strong 
and substantial sledge, and one at the same time not heavier 
than two men oould conveniently carry up again to the head of 
the sledge road. 

After various experiments and failures, the best kind of sledge 
yet constructed consists of two strong wooden runnqrs placed 2 
feet 2 inches apart, into which the uprights forming the front 
part of the sledge a i» firuftly fixed. 
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The front uprights against which the sleepers rest are bolted 
together by means of two or three light bolts, and all the joints 
are firmly secured by means of iron plates and rivets. 

The runners are, of course, the weakest part of the sledge, and 
it was found that they soon wore away by friction and generally 
gave way after about a month’s running. 

The plan of using a sole was then adopted by Mr. Hobart- 
Hampden, and has, as a rule, answered well ; though there is still 
some difficulty in fixing the soles to the runners, as the screws 
are liable to snap. The latest plan adopted, therefore, is to make 
the runners about 5 inches deep instead of 3£ inches as at first, 
and to run these without solos till about inches of the wood is 
worn away, when soles are applied. After various experiments, 
it was found that morn oak is the best kind of wood to use for the 
runners and soles ; shisham not being strong enough for this 
purpose, though it is found suitable for the upper portion of the 
sledges, as it has the advantage of being lighter than the moru. 

The length of the sledges is 8J feet, the width 2 feet 7 inches 
outside measurement, and the height 3 feet 9 inches, and it is 
perhaps unnecessary to remark that only the best seasoned tim- 
ber should be used — especially for the runners and soles. The 
sledges are constructed to hold 20 metre gauge sleepers, which 
aro packed longitudinally, as represented in the Plate, and the 
two back uprights are joined above the sleepers by means of an 
iron hook, which is removed when the sledges are being loaded 
or unloaded. 

It should also be noted that, as the sledges always move down- 
wards, the sleepers rest against the front and cannot fall out 
behind. 

Working of sledge road . — The sledges are worked by two 
men ; it being the principal duty of the man in front to guide 
the sledge into the grooves, also to pull or restrain the sledge 
according to the gradient ; whilst the man behind moderates tne 
pace of the sledge by means of a rope attached to two iron 
rings, or pushes it forward as necessity arises. 

At first, the sledge men, after reaching the lower depfit and 
depositing their freight, dragged the sledges up again along the 
road ; but this plan was soon given up for the easier one of 
carrying the sledges upon their shoulders. 

As already explained, the roadway has been constructed with 
gradients varying from 5 to 11 degrees ; and on the former 
gradient it is found that the sledgds ao not run easily, whilst on 
the latter they are inclined to break away from control. How- 
ever, the application of ghi in the former case, and of sand in the 
latter, remedies to a certain extent those defects, and two chau- 
kid&rs are kept on the road during the sledging to regulate these 
matters and otherwise assist the sledge men. 

Many suggestions for breaks or drags have been made, but no 
very practical arrangement has yet been arrived at 
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Some difficulty was at first experienced in getting the 'hill- 
men to take to this new system of transport, and one man was 
nnfortunately killed, before the roadway was qnite completed, 
by a loaded sledge dragging him over a precipice. 

All the more dangerous places were then carefully fenced in, 
and this has had a re-assuring effect on the men and renders the 
re-occurrence of Buch an accident impossible. 

After a few weeks of careful training the men soon got fairly 
expert at the work, so that now, when a sledge breaks away from 
control, the front man generally jumps out of itB way ana holds 
on to the rope behind, and thus assisted by the friction of the 
sand, he soon brings the sledge to a standstill. 

The efFect of very wet weather on the sledging is that there is 
considerable difficulty in starting the sledges even on steep gra ir 
dients ; but when once started they tend to bolt, so that at such 
times sledging is either altogether prohibited, or permitted on 
the condition that three men — two behind and odo Wore— take 
charge of the sledges. At the commencement of the work the 
sledge men with difficulty made from two to three journeys per 
day ; but now, when the weather is favourable, some of the more 
expert workmen make from five to six runs per day, represent- 
inga distance travelled over of between 13 and 14 miles. 

The number of sleepers carried in a day by two men varies, 
therefore, from 100 to 120, whilst 24 is about the maximum 
number the same two men could carry on their backs over the 
same distance. 

At first, sledging through a contractor at 4 pies per sleeper was 
tried ; but this was soon given up for various reasons, ana a sys- 
tem of passes substituted, which nas been found to work well. 

A ticket is now issued for each loaded sledge that leaves the 
upper depftt, and is checked on arrival at the lower end of the 
sledge road ; the sledge men retaining the passes, which they 
present for payment at the office. 

The present rate for sledging is 3 pies per sleeper ; whereas 
the rate paid for carriage on 0001168 ’ backs over the same section 
before the construction of this sledge road was completed was 
1 anna. 

The total saving in carriage effected by the use of the sledge 
road during the first year’s working was Rs. 1,900. 

Financial remits of the sledge road . — The following is a state- 
ment of the probable financial results of the sledge road, it being 
estimated, as already explained on page 374, that probably 
2,08,000 metre gauge sleepers will be transported along the 
whole length of the sledge road, and 80,000 along abont half the 

.VHKUU, 

It is also estimated that the working out 2,88,000 metre 
gauge sleepers at the rate of 50,000 per annum will be distri- 
buted over a period of about five years, as the fellings at Deota 
are at present limited to 1,000 deodar trees j»r annum. 
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The estimate may be represented thns : — 

Carriage of 2,08,000 metre gauge sleepers over the Rs. 
whole length of the sledge road by means of 
sledges versus coolie labour, at 8 pies per sleeper 
instead of at 1 anna (i. at a saving of 9 pies 

per sleeper) : 2,08,000 at 9 pies, 9,750 

Carriage of 80,000 metre gauge sleepers over half 
the length of the sledge road by means of sled- 
ges versus coolie carriage, at 1^ pies instead of at 
6 pies (i. e. t at a saving of 4£ pies per sleeper) 
equal to 80,000 metre gauge at 4J pies, ... 1,875 


Total actual saving, ... 11,625 


The ultimate financial result will, therefore, probably 
stand thus : — 


Rs. 

Original cost of the sledge road, 8,587 

Probable cost of repairs for five years, at Rs. 200 

per annum, 1,000 

Cost of 10 now sludges per annum, at Rs. 50 each, 500 
Pay of two chaukiilArs during the working season 

for six months each, and other expenses, ... 988 


Total expenses, ... 6,025 


Net anticipated savings due to the sledge road, 


5,600 


It is perhaps unnecessary to remark that if it had been found 
practicable to make the sledge road longer, the finuncial result 
would bo greater, as its present length approaches a limit under 
which it would not, of course, pay at all. 


CHAPTER HI. 

General Remarks. 

Comparison of the sledge road with the wheeled tramway sys- 
tem . — A fey remarks by way of comparison between the sledge 
road and wheeled tramway system of transport may be of ad- 
vantage for future guidance of such works in the hill forests. 

In the first plaoe, the great difference of the system is that 
a sledge road can be constructed on a roadway having a 
gradient about twice as steep as that of a wheeled tram- 
way, unless the latter is furnished with an elaborate 
system of cog-wheels, which arrangement is, of course, 
too expensive for forest purposes. 

2nd . — As far as I am aware, the sledge can be made to run 
round much sharper curves than four-wheeled 
trucks, even thougn the latter are provided with 
bogie-wheels. 
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3rd, — The sledges cost much less than the tramway tracks, 
and oan be made by any ordinary carpenter. 

M.— The cost of constructing a sledge road is probably 
much less than the cost of making a wheeled tram- 
way ; — at least such has been the result in compar- 
ing the cost of the Deota sledge road with the ex- 
penditure on the neighbouring Mandhdl and Lam- 
Datdch tramways. 




advantages of the substitution of mechanical means of transport 
for coolie carriage in hill forests, where the use of draught 
animals is impossible and labour is scarce, aro immense from 
various points of view ; and it may be mentioned that last season 
at, Deota, owing to a cholera scare, constant rain, demand for 
labour on other works in the neighbourhood, &c., the Govern- 
ment sleepers could not probably have been got down in time 
for floating had the sledge road not been working. 

Proposals to connect the lower sledge depdt with the head of the 
slide , — A glance at the accompanying plan of the Deota forest 
shows that it would be highly desirable to connect the lower end 
of the sledge road with the head of the timber slide ; which 
arrangement would, of course, do away with the awkward break 
and complete the line of transport of the timber by mechanical 
means. 

The difficulties to be dealt with in connecting these two points 
are, however, considerable : the ground being extremely preci- 
pitous, the distance in a straight line at least 3,000 feet, and 
the vertical difference in altitude of the two points 2,000 feet. 
Many plans have been thought of and considered, which may 
bo enumerated as follows : — 

1st . — To construct a dry timber slide or shoot connecting 
the two points, such as was constructed on the bank 
of the Tons river below Mandhdl, also for a portion 
of the length of the LambatAch slide. The success- 
ful working of such a slide, however, dopends on its 
being constructed in a comparatively straight line, 
and with nearly pne ruling gradient, whilst the 
nature of the ground at Deota is such at the place 
referred to that the construction of such a slide is 
practically impossible. 

2nd, — A system of wire-tramway, something after the style 
of the Pind DAdan KhAn line, has been thought of, 
and Dr. Warth was deputed to construct an experi- 
mental length of about 300 feet at the head or the 
slide. The result was not, however, encouraging, 
so that this plan was abandoned. 

3rd .'— The question has been considered whether the sledge 
road could not be run down to the head of the slide by 
means of a system of turn-tables or reversing stations. 
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As the difference of elevation of the two points is 2,000 feet, 
a simple calculation shows that to make tnat descent with a 
mean gradient of 8 degrees (equal to about 15 feet in the 100), 
the length of roadway necessary wpuld be over 13,000 feet, or 
about 21 times the length of the present sledge road. 

The nature of the ground also, as already explained, is most 
awkward ; and as the path by which the coolies carry the 
sleepers at present is only 5,760 feet long, it is obvious that a 
sledge road on this section could not compete with manual 
labour, and would not therefore pay. 


E, MoA. Moir, 

Deputy Conservator of Forests , 

5th September , 1885. Jaunsdr Division. 


A'ofs.— The following drawing, by Mr T Marten of the Forest Surrey, repre- 
enta the system followed m the Deota slide.— [E d ] 
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FOREST ORGANIZATION FOR BEGINNERS. 

( Continued from page 348). 

CHAPTER VI. 

Determination of the yield of forests regenerated 

BY THE METHOD OF REGULAR CUTTINGS — ( concluded ). 

4. — The combined method. 

While the methods of area demand that almost exclusive atten- 
tion be paid to a regularization of the age-classes, and Hartig 
would sacrifice all other considerations for the sake of uniform 
annual yields during tho revolution, the main object of that form 
of the combined method, which is now generally adopted, is to 
steer a middle-course between these two extremes : to pay pro- 
per attention to the ultimate attainment of a satisfactory state of 
uge-classes and sequences, without unduly favouring future, at 
the cost of present, generations. 

When, two or three centuries ago, the forests of Europe were 
thought to be disappearing, and some sort of system in Exploi- 
tation came to be regarded as essential to save them from devast- 
ation, all that at that time was deemed necessary in the matter 
of organization was the establishment of a sustained yield with 
the least possible delay. The shortest road to this ena was con- 
sidered to be the division of the forest into a number of coupes 
equal to the number of years in the revolution, and the cutting 
over of one eaoh year. But in seedling-forests, as already explain- 
ed, simple methods of area, besides presenting othor drawbacks, 
do not necessarily lead to a sustained yield. Later on the me- 
thod of proportional coupes was introduced, and, towards the end 
of last century, Hartig’ s method, either of which, provided the 
data on which the estimate rests he correct, and that nothing un- 
foreseen arises to disturb the plan, certainly would afford what 
practically amounts to equal annual yields by the end of one 

S D 
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revolution. In the mean time, however, forests had been steadi- 
ly increasing in value, and, since the beginning of this century, 
the idea has gradually gained ground that a sustained yield, 
however much to be desired, may be too dearly bought, ana that, 
even from a politico-economical point of view, it may be more 
advantageous to exploit groups at the most useful period of 
their existence than to attain uniform periodic yields, or an 
ideal state of age-classes, by sacrificing young groups, or by 
holding over mature groups long after their proper term. The 
futility of attempting to determine the increment for long 
terms, as well as the exact time of exploitation of every group to 
the remotest period, no doubt contributed considerably towards 
this more rational view of the matter. At the present day, 
therefore, the most eminent authorities have completely aban- 
doned the notion that a regularization of age-classes, or a sus- 
tained yield, is the only object to be considered in organizing a 
forest, and hold that, for all practical purposes, it should suffice 
to determine the yield of the first period only, which should be 
fixed after duly weighing all considerations of sylviculture and 
economy. 

There are many varieties of the combined method, but all 
have this characteristic, that the periodic yield is fixed by area, 
while the annual yield during a period is determined from an 
estimate of the average annual yield of the standing-stock apper- 
taining to such period. One form demands equal affectations : 
in another, the chief object is to attain equal periodic yields, at 
the cost of more or less unequal periodic areas : a third insists 
on the continuity of each periodic area, while a fourth affords 
full scope for the selection of groups of an affectation from the 
whole series. Some, again, require an estimate of yieltf for the 
whole revolution ; others, only that of the first 10 — 20 years. 

The combined method having been evolved from the two 
methods last described, the oldest form is naturally that which 
requires the estimate of yield for the whole revolution. Owing, 
however, in a great measure, to the difficulty of determining 
prospective yield for a long term of years, the calculation in 
recent times has, as already observed, been generally confined 
to an estimate of the yiela of the first period.* There is oer- 
tainly rib harm in attempting to estimate the yields of all affec- 
tations, but experience teaches that such estimates are sure to 
be upset, and that it is quite impossible to place any relianee on 
forecasts for more than a comparatively short space of time. 
When, therefore, an estimate is made for the whole revolution, 
the estimated yields and proposed distribution of groups of later 

• Perhaps this statement is too sweeping. It appears that the older^jstem 
is still very general in France. In Germany, it has long been abandoned for 
the reason given in the text, and because an equalization of the yields of 
periods, which is the sole ration cTStre of the method, is no longer considered 
e—emial to a good scheme of exploitation. 
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periods can only serve to give a rough idea of the probable, re- 
turns and oourse of events. 

For the purpose of illustrating this method, we will take the 
forest describee! at page 839, (August Number.) 

The area of the series being 540 acres and the revolution 
60 years, the normal coupe would be 540 4- 60 = 9 acres ; and 
each normal periodic area (the forest being of uniform fertility 
throughout) would be 9 X 20 = 180 acres, for periods of 20 
years. 

The following table shows the normal and actual states of the 
age-classes which proceed by differences of 20 years : — 


Abea occupied bt each aqe-class. 


Normal. Actnal. Too much. Too little 



Age-class. 


1-20, I, ... 
21 — 40, II, ... 
41—60, III, ... 


A blank of 13 acres is included in the first class. There is 
a large stock of over-mature wood : 54 acres of groups 80 
years old, and 71 acres of groups 65 years old, together 125 
acres. The remaining groups, which would naturally be cut 
during the first period, with the exception of 4 b of 14 acres, 
stocked with a group 55 years old, would all have to be exploit- 
ed at an avorage age of 55 if the normal periodic area is work- 
ed out during the first period. The quality of the groups is 
uniform, and they are of uniform density throughout, so that 
the proportion of inferior and superior groups in the several age- 
classes has not to be considered m this case. The old groups in 
la, 2 c and 65 are long past their proper term, and it is desirable 
that they should be replaced by young growth with the least 
possible delay. This is all the more necessary, as it is to be 
feared that they will soon become unsuitable for natural repro- 
duction by seed, which is the mode of regeneration that it is 
desired to apply to them. On the other hand, there is a rather 
serious deficiency in the second age-class, which would, in itself, 
render the husbanding of the resources of the first desirable. 
The produce is chiefly exported, and there is no fear of injuri- 
ously affecting prices by cutting considerably more than the nor- 
mal yield during the first penod. All things considered, the 
owinzer thinks it advisable to put about the normal area into 
the first affectation, but to split it up into two portions for the 
purpose of calculating the yield, so as to enable the manager 
to hasten the cutting of very old groups, and to retard out- 
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tings during the latter part of the period. In pursuance of this 
plan, it is proposed to cut annually for the first ten years 3,200 
cubic yards, in round numbers ; but, during the second half of 
the period, only 2,850 cubic yards. This estimate is arrived at 
as follows : — 

1st Decade . 


Compartment 

Area, acres. 

Present 

age 

of group. 

Average 
age of 
exploita- 
tion. 

Yield per 
acre, cubic 
yards. 

Yield of 
group, 
cubic 
yards. 

la, 


80 

85 

886 

11,550 

2c, 

10 

80 

85 

385 


65, 

14 


85 

385 


2d, 

15 


70 

321 

4,815 

8a (part), ... 

21 

65 

70 

321 

6,741 

Total, ... 

90 

... 


... 

32,346 



Mean yearly yield, ... 

8,235 


2nd Decade . 


Compartment 

Area, acres. 

Present 

age 

of group. 

Average 
age of 
exploita- 
tion. 

Yiold per 
acre, cubic 
yards. 

Yield of 
group, 
cubic 
yards. 

8a (remainder), 

85 

65 

80 

364 

12,740 

4a, 

43 

45 

60 

276 

11,868 

46, 

12 . 

55 

70 

821 

8,852 

Total, ... 

90 

... 

... 

... 

28,460 



Mean y&arly yield, ... 

2,846 


The above arrangement gives 180 acres for the whole period, 
which is the normal area of the affectation. That the groups 
chosen for cutting are suitable has been shown in the previous 
example, (see page 339, August Number.') 

To enter upon further calculations witn a view to fixing the 
yield of the next period, or next two periods, would be quite 
superfluous. A glance at the age-classes at once shows that 
ample provision has been made for the future, and that it will 
he quite soon enough if the calculation be continued at the end 
of the first period, when the organizer will be in a much better 
position to estimate the yield of the second period. If, however, 
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jt is desired to obtain a rough idea of the probable plan of ex- 
ploitation during the next two periods, the following provisional 
allotment of groups might be made, when, if the increment 
remained the same, the yields shown ielow would result. It is 
unnecessary to say, after what has been already said, that the 
calculation of the yield of the second and third period is unne- 
cessary. 

2nd Period . 


Compartment 

Area. 

acres. 

Present 
ape of 
group. 

Average 
ape of 
exploi- 
tation. 

Yield 
per acre, 
c. yards. 

Total 
yield of 
group, 
c. yards. 

Remarks. 

4 h (remainder), 

2 

75 

85 

885 

770 


3c (part), 

2 

25 

35 

120 

240 

3c, safety cut- 

3d, 

7 

65 

75 

343 

2,401 

ting. 

1 C, a a a 

12 

35 

45 

204 

2,448 


2a, 

45 

50 

60 

276 

12,420 


5b, 

30 

50 

60 

270 

8,280 


id, 

14 

50 

60 

276 

8,864 


3b, 

8 

50 

60 

276 

2,208 


lb, 

20 

41 

51 

229 

4,580 


2b, 

31 

35 

45 

204 

6,824 


Ga (part), 

9 

41 

51 

229 

2,061 


Total, ... 

180 

... 

... 

... 

45,596 



Mean yearly yield, ... 

2,280 



3rd Period . 


Comportment 

Area, 

acres. 

Present 
age of 
gronp. 

Average 
age of 
exploi- 
tation. 

Yield 
per acre, 
c. yards 

Total 
yield of 
group, 
c. yards* 

Remarks. 

6a (remainder), 
3c (remainder), 
5c, 

65, 

5 d, 

5a, 

4c (part), ... 

Total, 

38 

35 

11 

14 

18 

55 

19 

61 

45 

40 

30 

45 

50 

50 

f§Hi 

m 9 

826 

276 

225 

158 

252 

276 

276 

10,758 

8,820 

2,475 

2,212 

8,276 

15,180 

5,244 

6b, second 
time of cut- 
ting during 
revolution. 

180 

... 

... 

MS 

47,965 


Mean yearly yield, ... 

2,898 
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The station being of nniform quality throughout, the annnal 
yield of the ideal state would be 9 x 276 = 2,484 cubic yards, 
(9 acres being the normal annual coupe, and 276 oubic yards 
the yield per acre of a group 60 years old,) and, if things turned 
out as anticipated, the actual yield would be fairly normal dur- 
ing the third period, and not very far off normality during the 
second. 

The estimate of yield for the first period does not include 
yields from thinnings and minor produce. The average annual 
yield, if any, from these sources would have to be added in order 
to give the full return. 

The yield from thinnings may be taken as equal to the aver- 
age annual yield of the last five years, or it may be estimated 
after a careful examination of the groups to be thinned during 
the period, or at so and so much per cent, of the main yield, 
or from experiential tables. Minor produce (stones, fruit, sap, 
earth, honey, Ac.) may be estimated on the average return of 
the last five years. 


The advantages of the combined method are, as regards seed- 
ling-forest, that the affectations being fixed by area, excessive or 
insufficient cuttings are easily guarded against, and that certain 
provision can be made for future periods ; at the same time, 
uniform annual yields are obtained during each period, and the 
manager is afforded ample scope for the exercise of judgment 
in the selection of groups for regeneration. Due attention can 
also be paid to the economical side of the question, which is not 
possible by those methods, previously described, which are based 
on a fixed idea to which all other considerations must give way. 


CHAPTER VII. 

Determination of the yield of overwood and of series 

SUBJECT TO THE METHOD OF SELECTION. 

1. — Overwood- series. 

Here two distinct modes of treatment are necessary, one for 
the overwood, the other for the underwood. 

The underwood may be most conveniently treated by the me- 
thod of equal areas, or of areas inversely proportional to their 
supposed productive power. The former will generally be found 
sufficient for all practical purposes. 

The overwood may be regarded as open seedling-forest with- 
out reference to the underwood. It is convenient, and usual, 
to ohoose a revolution for the overwood which is a multiple of 
that of the underwood, so that' if r represents the revolution of 
the underwood, mr may represent that of the overwood ; in that 
case, if the revolution of tne coppice were 80 years, and that of 
the standards 90, m would be equal to 8. 
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For the underwood in an ideal forest, the area of the annual 
coupe is equal to when A represents the area of the forest. 
The area occupied by one age-class of the coppice is equal to 
n when n represents the number of years in each such class ; 

but the area occupied by each age-class of the overwood can 
not be determined in a practical way, because a confused mass 
of trees of various ages occur on each ooupe of the underwood. 
In the ideal forest, however, we may, for the sake of clearness, 
picture to ourselves each class separated from the mass and 
occupying a compact area by itself, in which case there would 
be mr groups of standards in a regular series from 1 to mr years 

old, each occupying a space equal to For, the oldest ooupe 

of the underwood would contain standards of the following 
ages : — 

r, 2 r, 8r, ... mr 

The next in age of r — 1, 2r — 1, 8r - 1, . . . mr — 1 

The third oldest of r — 2, 2r — 2, 8r — 2, . . . mr — 2 

And so on, down to the last coupe of the underwood, with 
group r — r = 0 years old, which will contain standards — 

r — r, 2 r — r, 8 r — r, mr — r, years old. 

that is to say 

0 , r, 2 r, (m — 1 ) r, years old. 

There would, therefore, be a complete series of standards of all 
ages from 1 to mr years old. If, now, we assume that eaoh 
class occupies an equal area, as in the ideal forest it would do, 
and if the standards are regarded in the light of open forest 

occupying the whole of the area, one year’s coupe will be ~ in 

size, and the area occupied by each age-class will be n 

For a forest 100 acres in extent, with a revolution for its 
coppice of ten years, and one of 40 for its standards, the yearly 

" JOQ 

underwood coupe would be ~ = 10 acres. 

The overwood-coupe would be ~ = 24 acres. 

If the age-classes are taken for periods of five years each, 
there would be — 

Glass I. Underwood (trees 1 to 5 years old) * = BO acres. 

»» I. Overwood fl to 6 years old) ? * 40 ^ w 

n II. Underwood (trees 6 to 10 years) 10* x 5 = B 0 „ 
n II. Overwood „ „ 2J x B = 12 | „ 

And so on, for remaining overwood-classes. 

Four classes of the overwood occupy the same area as one of 
the underwood, so that by taking the area of the latter as the 
area of one age-class, there would be 
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/. Class. 

Underwood — 50 acreB with trees 1-5 years old. 

Overwood— „ „ 1-20 „ 

II. Class. 

Underwood— 50 acres with trees 6-10 years old. 

Overwood — 21-40 

The number of gradations of age in the overwood is general- 
ly taken as — — 1, when mr is the revolution of the standards, 

r that of the coppice. The first class is then supposed to be- 
long to the coppice, being of the same ago as, and undistin- 
guishable from, it. 

For practical purposes what has to be decided is the number 
of trees, or their cubic contents, of each age-class of a series, to 
be permanently maintained. This cannot be ascertained accu- 
rately, but it is possible to obtain a more or less correct estimate 
whicn may serve as a guide. The first thing to determine is the 
area of the ideal annual coupe. This, as we have seen, is equal 

to — . The degree of cover admissible has then to be decided. 

This depends on the species constituting the underwood and on 
those forming the overwood — whether the former are shade- 
enduring or fight-demanding, and the latter densely-leaved or 
open-crowned — on the station, and the comparative demand for 
coppice and standards. The degree of cover chosen is expressed 
in decimals, full cover being equal to unity. The cover may be 
determined by measuring tho area occupied by a number of 
trees of the mean age required, and striking an average. The 
area occupied by a tree is found by measuring tho area en- 
closed by (imaginary) perpendicular lines dropped from the 
tips of the outermost branches. If «„ e„ * a , &c., represent the 
surfaces taken up by test-trees of the 1st, 2nd, and 3rd classes, 
respectively, q the degree of cover decided on for the overwood, 

and n the area of an age-class, the number of trees in each 
class will evidently be : — 

n— n ~ n — 

Class I. —21 x q. ; Class II. — X q. ; Class III. — X q, 

*1 S 9 *» 

and so on. 

Supposing we have an ideal forest of overwood, 120 acres in 
extent, with a revolution of 60 years ; g = *25 : age-classes 
proceeding by differences of 10 years : and that the following 
average values have been obtained of «„ «„ &c. 

«, = 8 square yards ; s t = 6 square yards ; s t = 10 square yards. 

# 4 = 16 squareyards ; s § = 25 square yards ; * 9 = 86 square yards. 

The yearly cutting will be s= 2 acres = 9,680 square yards. 
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Each olass will occupy 20 acres. The number of trees in each 
class will be as follows : — 

Class I. (1 to 10 years old) = 10 x 9 ~ X -25 = 8,067 

Class II. (11 to 20 years) ae 10 x X '26 = 4,034 

Class III. (21 to 80 years) = 10 x ^ X -25 = 2,420 

Class IV. (81 to 40 years) = 10 x X -25 = 1,618 

Claes V. (41 to 60 years) = 10 x ^ X -26 = 968 

Class VI. (61 to 60 years) = 10 X ?-j- 0 X '26 = 672 

This represents the ideal quantity of standing-Btock imme- 
diately before a cutting. On each coupe of the underwood 
there will be trees representing each age-class of the overwood, 
each class occupying an equal area. If, in the above example, 
the revolution of tie underwood were ten years, its annual 

coupe would be ~ = 12 acres, and on the oldest, just before a 

cutting, there would be overwood 60, 50, 40, 30, 20, 10 years 
old. The next in order would have overwood 59, 49, 39, 29, 
19, 9 years old, and so on in regular succession down to the 
youngest with overwood 50, 40, 30, 20, 10, 1 years old. Each 
underwood-coupe would have 807 first-class standards. 403 of 
the second, 242 of the third, 151 of the fourth, 97 of the fifth, 
and 67 of the sixth class. On the oldest coupe, for example, 
there would he 807 standards ten years old, 403 twenty, 242 
thirty, 151 forty, 97 fifty, and 67 sixty years old ; the annual 
yield, being 404 of the first class (virtually belonging to the 
coppice), 161 of the second, 91 of the third, 54 of the fourth, 
30 of the fifth, and 67 of the sixth class. 

The contents of the average tree for each class being known, 
it is, of course, easy to estimate the contents of the standing- 
stock of a normal series. 

If, for instance, the test-trees in the above example contained 
on an average 0*02 cubic feet for Class I., 2'0 cubic feet for 
Class II., 7*2 cubic feet for Class III., 18*0 cubic feet for Class 
IV., 36*5 cubic feet for Class. V., and 65*5 cubic feet for Class 
VI., the supply of overwood would amount to 
8,067 X -02 + 4,034 X 2-0 + 2,420 X 7-2 + 1,518 X 18-0 + 968 
X 86*5 + 672 X 65*5 

= 161 + 8,068 + 17,424 + 27,284 + 85,882 + 44,016 
s= 186,285 cubic feet. 

In this manner we may find the normal number of trees to 
be maintained, or established, and their ideal cubic contents. 
It is also necessary to know the heights, or diameter^ of the test- 
of each class, in order that the height, or diameter, of a 
tree may be used to fix its age-class when working the forest 

3 a 
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If the yield is to be given in cubic feet, it is necessary to 
make a very careful and comprehensive estimate of the contents 
and increment of the overwood. The amount to be cut yearly 
in each class may then be fixed by the formula 

Y = i + 

when I represents the actual yearly increment of the series : Q 
the. actual, Q' the normal, supply : a the term of an age-class, 
which should correspond to the length of a period. If the forest 
is not normal as regards its age-classes, it must gradually be- 
come so, provided the estimate of increment and standing-stock 
be correct. 

The data of this calculation are, however, very difficult to de- 
termine, and the usual, as well as safest and most simple plan, 
is to fix the number of trees of certain height- or diameter- 
classes to be cut annually, so that the uncertain elements, cover 
and increment, shall not bo brought into the calculation, exoept 
as rough guides to the number of trees which should be main- 
tained. The maintenance of a fixed quantity of overwood of 
each age-class is thus rendered a comparatively simple affair. 
If the age-classes are not normal, the object of tne organization 
will be to make them so by suspending cuttings, or by reducing 
them below the normal rate until the desired object is attained. 

The system of determining the number of trees of each age- 
class to be cut by a hard-and-fast rule is not likely to enable the 
proprietor to utilize his land to the greatest advantage. The 
number of standards of a given age which may be most advan- 
tageously maintained cannot be fixed arbitrarily without loss. 
All large areas consist of parts of various degrees of fertility, 
and the better stations will generally be capable of holding more 
overwood than the poorer ones. In one place it might, there- 
fore, be to the owner’s interest to grow more standards than the 
fixed number, in another less. Nevertheless, in extensive for- 
ests of this kind, order and regularity of yield may be of first-- 
rate importance, and owners of large estates may sometimes pre- 
fer to sacrifice the chanoe of a certain amount of additional gain 
in order that the sustained yield of their forests may be practi- 
cally secured by strictly prescribing the quantity of standing- 
stock to be maintained in eaoh class. 

2. FoBBST MAHAGBD BT THB FBIM1T1VB MIT HOD. 

A normal forest worked on the primitive Bystem iB very 
similar to the overwood in stored coppice, only it is more dense- 
ly stocked. If the revolution is fixed at 100 years, and there 
are 1,000 acres of forest, the yearly coupe will be equivalent to 

= 10 acres, and there will be a regular series of all ages 
from 1 to 100 years, occupying an area equal to 10 acres each. 
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But, unfortunately, in this case, as in that of the overwood of 
stored ooppioe, there are no means of knowing the area actually 
occupied by the oldest, or any other, age-class, because trees of 
all ages are mixed up together ; and affectations, which are the 
best safeguards against excessive or insufficient cuttings, cannot, 
therefore, be constituted. The estimate of yield must, conse- 
quently, be based on mass and increment. But it is evidently 
practically impossible to estimate the number or quantity, let 
alone the growth, of tho trees of the youngest age -classes, and 
it is, therefore, necessary to be contented with a much less 
thorough examination than is possible in the case of regular 
forest, or even stored ooppioe. 

The best plan in regulating this kind of forest, is to confine 
the attention to a few of the oldest classes, and to estimate their 
contents and growth by measuring trees on test-areas, or on the 
whole forest-area if greater accuracy is required. If the re- 
volution of a forest is about 100 years, an estimate of the 
standing-stock of the two oldest classes comprising, say, trees 
from 50 — 100 years old, will suffice for most practical pur- 
poses. 

If the estimate is confined to test-areas, as will generally be 
the case, a long narrow form is the best to give them, as in very 
irregular forest that shape is most likely to give satisfactory 
results.* 

Before measuring the trees, the first point to deoide is, the 
size of the smallest tree, as indicated by its diameter at breast- 
height, to be taken into acoount. Supposing it were decided in 
a given case to begin at 18 inches' diameter, and to class to- 
gether all trees of 18 — 20 inches, and again all those 20 — 22 
inches in diameter, and so on, proceeding by differences of 2 
inches for each class, and negleoting all trees under 18 inches. 
When the partioularB of all measurable trees on the area taken 
up had been booked, representative trees of eaoh class should 
be felled, and their heights, contents, ages, and increment deter- 
mined, and finally the contents of eaoh class calculated. 

The quantity and rate of growth of eaoh class would then be 

• The following method of estimating the proportion of the standing-stock 
of different classes on test-areas in large forests was published some years 
ago, by M. de ranger, in the Tharandter Jahrbuck. The working party 
consisted of two men with a surveyor’s chain, two diameter- measurers, an 
ordinate-measurer, and a clerk. The ohainers move in any required direction, 
measuring the linear distances travelled, zigzag or straight The ordinate- 
measurer walks along the chain and swings to the right and left in advancing 
a staff 10 ieet long, one end of whioh is kept vertically over the chain. The 
diameter-measurers measure and call out the diameters and apeoies of all trees 
within the radius of the circle swept by the staff, and these diameters are 
noted in a field book by the olerk. The area examined, in square feet, will of 
Mse amount to 20 X Z, if l represents the distanoe in feet travelled as tnea- 
■tifcd by the chain, and practioJly insignificant differences owing to the lines 
net being straight, when such is the case, are negl e cted. 
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known, and it would be possible to calculate how lone the oldest 
classes would have to last until the younger should become ex- 
ploitable. 

Supposing, for instance, that we find in a forest 

Class I. 1,500 trees of diameter 18-20 inches. 

,, 11* 1,500 „ ,i 20—22 ,, 

„ III. 1,500 „ n 22-24 „ 

„ IV. 500 „ „ 24-26 „ 

and that the most advantageous revolution is that which pro- 
duces trees of about 23 inches diameter, we should have, accord- 
ing to the estimate, 1,500 exploitable trees, and if the average 
rate of growth in diameter of a tree of the class 20 — 22 inches 
is 1 inch in 10 years, it would take the 1,500 in that class 20 
years to become exploitable, and we would have to husband the 
resources of the two oldest classes, so as to make them last that 
time. If, for example, the average tree of the penultimate dia- 
meter-class contained 120 cubic feet, and had an increment of 
8 per cent., and that of the last contained 160, with an incre- 
ment of 2*5 per cent., the material yield of the next 20 years 
would be — 

Cubic feet 

1,500 trees, with contents, ... 120 X 1,500 = 180,000 
Add increment for 10 years at 3 per cent., = 54,000 

500 trees, with contents, ... 160 x 500= 80,000 

Add increment at 2£ per cent, for 10 years, = 20,000 

Total yield for the period, ... 334,000 

884000 

The average annual yield for the period would be, - = 

16,700 cubic feet ; to which would have to be added the estima- 
ted returns from thinnings and windfalls, in order to obtain 
the total estimated yield. 

This estimate of yield would, of course, require modification if 
there were found to be a considerable excess of old timber, or 
if the lower size-classes were insufficiently represented. Dur- 
ing the examination of the forest the organizer would always 
obtain a rough idea of the relative proportion of the trees of 
inferior size-classes ; but it is always within his power to include 
comparatively small trees in his examination if he should think 
such a step necessary. 

A more simple plan, which is frequently resorted to, is to 
express the yield in trees. In that case tne increment would 
have to be neglected. In the last example, for instance, there 
are 2,000 exploitable trees which would have to last 20 years, 
100 might, therefore, be cut yearly with safety. 

Even in forests organized in this rough-and-ready mania 1 # 
it is advisable to have some sort of method in the working, Hra 
to decide, from period to period, which compartments are to be. 
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exploited and how much prodnoe is to be taken from each one. 
Each compartment should then be worked out in rotation, and 
given complete rest during the remainder of this period, so as to 
admit of its being properly protected during the years of repro- 
duction. By this means, regeneration can be effected much more 
easily than when the cuttings are spread over the whole area, 
because, whenever wood -cutters, herdsmen and others are al- 
lowed the run of a considerable tract of forest, they cannot be 
properly supervised, and are apt to set fire to the jungle, or to 
allow their cattle to graze down the young growth. Naturally, 
too, re-stocking can be more carefully attended to when only a 
comparatively small area is taken in nand at a time. For these 
reasons, and in order to facilitate stock-taking and the removal 
of produce, compartments are just as necessary in forests man- 
aged by this method as by any other, although they may gene- 
rally be made larger than in series subject to the methods of 
regular cuttings. 

A serious objection to the selection-method is that it renders 
the regeneration of the forest difficult and hap-hazard ; it is, 
moreover, a wasteful system, and one that does not admit of the 
sustained yield being determined with certainty. Notwithstand- 
ing thoso disadvantages, it is well suited to certain conditions, 
as, for instance, when forests, whose produce is of little value, 
can only be worked at a profit if treated very extensively. 
Again, to countries which are only just commencing to preserve 
their forests, it offers a simple, expeditious, and easily-under- 
stood means of regulating tne yield, and of keeping cuttings 
sufficiently within hounds until such time as it may be possible 
to introduce superior methods. Sometimes, again, it is advis- 
able to treat protective forests, by this method, in order to avoid 
the gaps which arise temporarily in the working of regular 
forests, and which might in some situations give rise to land- 
slips, or endanger regeneration, or the safety of the surround- 
ing crop. 

(To be continued). 


A CHAPTER ON SOILS— IN THEIR BEARING! ON 
THE NATURAL REGENERATION OF SAL. 

In wandering through the s&l forests of Bahraich, we notice 
so many startling interruptions to otherwise vigorous forest 
growth, so many, at first, unaccountable differences in the vege- 
tation covering confined tracts of country that, having also in 
view occasional strange anomalies between the character of the 
Block and that of the soil supporting it, we find ourselves forci- 
bly attracted to a study of tne latter subject. 

Before making any special allusion to the character of the 
different soils met with in the Bahraich M forests, and to the 
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manner and degree in whioh s&l reproduction is influenced there- 
by, it is best to explain all those circumstanoes and conditions 
of soil that, viewed through the medium of my personal ex- 
perience only, would appear to militate for or against the suc- 
cessful and abundant natural regeneration of the species : and 
since it* is now a well-establishecTfact that forests are chiefly af- 
fected by the physical properties of the components of the soil, 
rather than by their chemical composition, I shall, throughout 
this article, confine my remarks to the former side of the ques- 
tion. 

If, selecting a locality noted for the happy results that attend 
the natural reproduction of s&l on its surface, we dig up a seed- 
ling of that species — say eight months old — and examine it, the 
first thing that strikes our attention is the inordinate length of 
its root, which will be, perhaps, as much as 3 feet long. 

We next observe the thread-like tenuity of this root, its deli- 
cacy of texture, and general friability. Its whole structure ap- 
pears to us, in fact, such as must supply an index to its require- 
ments, to its preferences and to its dislikes. We can, indeed, 
well understand that an organ so soft, so delicate, was not intend- 
ed by nature for purposes of attack, for any sort of struggle 
with the matter in which it should find itself imbedded. Its 
powers of penetration should be extremely limited. And is this 
not also the case ? The soils chiefly affected by s&l, what are 
they ? Without exception, porous. loose, unresisting mediums 
—gravels, sands, boulder-soils — soft yielding substances, or at 
least soils with alternate openings through which the root of the 
s&l seedling can make its downward progress without more 
fatigue than is involved in a brief deviation from the direct lino 
of descent. 

We have, again, no difficulty in perceiving that the moist and 
thin epidermal covering of the root before us is but a poor sub- 
stitute for that tougher coat with which Providence encases the 
extremities of such plants as are intended by it to fight against 
drought, and that other extreme of excessive humidify. In its 
natural nabitat of loose, well ventilated soils, the s&l seedling has, 
undoubtedly, to contend, at times, with very considerable diffi- 
culties in the way of obtaining a sufficient quantify of moisture. 
But that it is able to bear a great deal in this way is sufficiently 
obvious from the often luxuriant crop of s&l seedlings observed 
by us on the crests of exposed mountain ridges — stony grounds 
drained on either side by precipitous descents, and unsheltered 
from the heat of the sun, here intensified by the effects of radia- 
tion. On the other hand, this difficulty of procuring to itself 
food, in the absenoe of the chief vehicle of its supply, is minimis- 
ed in degree by the natural facilities for descent afforded to the 
root in mis class of soils, and by its predisposition to avail itself 
to the utmost of these advantages. It must also not be forgotten 
that there is one ciroumstanoe more dreaded by the s&l seedling 
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than comparative want of moisture, and that u a high tempera* 
ture. Moisture and a low temperature are not necessarily inter- 
changeable terms. The loose soils affected by s41 have pre-emi- 
nently this quality that they are non-oonduotore of heat, while 
the dense soils in which the sAl is notioed not to reproduce itself 
freely are, on the contrary, powerful transmitters of the same 
element. This conductivity of the soils is a matter of extreme 
importance, in my opinion, to the Indian Forest offioer. It ex- 
plains in part, the less deadly effects of fires on gravelly soils, 
the greater fatality of the same on stiff loams. Above all, it ex- 
plains the death of those multitudes of s& seedlings that, in de- 
nuded soils of a distinctly clayey nature, take root, year after 
year, only to wither up on the advent of summer. Is not the 
vigorous reproduction on exposed rooky, or gravelly, ridges al- 
ready referred to, greatly assisted by the freshness, as regards 
temperature, of a soil, the constitution of whioh is opposed 
to the transmission of heat into its interior ? If any one will go 
to the trouble, on a hot summer’s day, of excavating into the 
sides of a sandy or gravelly bank — say 3 or 4 feet from the 
surface— he will be surprised to find how oold to the touch the 
walls of this cavity will appear to him. 

To the Forest officer there could be no greater anomaly, at 
first sight, than the State forest of Bhinga, in Bahraich. The 
preponderating species here is sil, but the soil itself is about as 
stiff a loam as could be found in a day’s walk. Over large areas 
there would appear to be absolutely no vegetable-soil whatever, 
while, on the average, the latter is only a few inches deep. A 
tenacious, ochrey, intractable clay of great depth, and unrelieved 
by more than a few particles of “ kankar ” gravel, such is the 
subsoil, and such is only too often the surface-soil itself. The 
question is how can s£l nave ever reproduced itself freely under 
such conditions — conditions reconciling themselves so ill to 
what we know of the requirements of the species. That s41 did 
propagate itself in this forest, and even flourish splendidly, is 
obvious from the great number of very fine trees that we meet 
with. However, to one knowing the circumstances peouliar to 
a healthy s&l forest, and who shall have examined the present 
locality with care, there will be no great difficulty in solving a 
problem that is, after all, a sufficiently simple one. To him it 
will be evident that s&l never did reproduce itself freely m this 
soil, that the soil has undergone a great ohange. And, in faot, 
numerous as old trees of the species are, we meet with no fresh 
evidences of successful s&l reproduction ; indeed we see hardly 
a s&l tree of recent age. On the other hand, we cannot help 
perceiving that there is a plentiful young growth of such species 
as have no objection to, even if they have no decided preference 
for, soils of a dense constitution. Among these stand foremost 
in Bhinga the Ebony ( Diospyro * Melanoaylori ), the Bael (Aeyle 
Marmdot) } the Sit&na (Zityphue aylopyra), the Haldu (Adina 
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cordifolia), the Kiisum ( Schleichera trijnga ), the Bahera ( Termi - 
nalia belerioa ), the Asna ( Terminalia tomentosa ). Apparently, 
the whole forest is in process of rapid transition. Familiar as we 
are with the classes of soil for which the sdl shows a predilection, 
a predilection so great as to border on vital necessity — as is 
well instanced in the always sharp outlines of s&l forests — we 
have no difficulty in understanding the great change going on 
before us, or in realizing how very different all this soil must 
formerly have been, and that at no very remote period of time. 

After spending a few months of the rainy season in this 
forest, ana carefully observing the phenomena attending the 
germination of the s&l seed, and the subsequent development of 
the plant, we begin to appreciate all those adverse conditions 
that militate so fatally in the locality against tho chances of 
young s&l life. The nature of these conditions has already been 
dwelt upon in my references to the baneful influences of very 
clayey soils on the s&l seedling— influences which would appear 
to be exaggerated, in the presont case, by every unfavourable 
circumstance that could well be imagined. Among the latter 
f shall only mention excessive grazing, and its result of expos- 
ing an already too denuded surface to all the fierce heat of an 
Ind ian sun. The surface of the ground, in Bhinga, is, in most 
places, so indurated, and the soil so dense, that very much of 
the s&l seed perishes in tho unabsorbed waters that are common 
to that period of the year. Such seed as take root have the 
appearance, in tho resulting young plants, of being healthy and 
vigorous so long as the monsoons last. Examination of tho 
root, however, brings to light, in every instance, one fatal short- 
coming : it has not gone deep enough. Its extremity will often 
be found to have rotted. In all cases it will be seen to have 
swollen and become coarse at the expense of that linear develop- 
ment so characteristic of the healthy subject. Knowing as we 
do the furnace-like heat to which the upper layers of this soil 
will be exposed later on, we already foresee that which will 
surely happen — the universal withering up of all these sdl 
seedlings. 

A small extent of the Bhinga forest — some 5 square miles — 
has been strictly preserved from pasture for many years past, 
and here alone do we meet with any sdl seedlings of more than 
a year old. In this closed tract the forest has grown more 
dense, much more dense, and the surface-soil is being gradually 
loosened and modified by adulteration with vegetable matter. 
Still, the improvement in the soil, under these more favourable 
circumstances, is not yet sufficiently advanced for the healthy 
development of the s41 seedling, which survives in the form of 
a weakly plant, apparently without any certain future before it. 

What is the nature of the great change that the soil in 
Bhinga has undergone since those days when s&l prospered 
there, and allowed of no rivalry ? 
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In many parts of the forest, where the subsoil is exposed, the 
vegetation soanty, and the ground on an inoline, we have little 
difficulty in perceiving the effects of erosion. 

Nobody visiting Kukurdaree, or the southern and western 
Emits of the forest— -for say half a mile inwards— can fail to be 
struck with this circumstance. The few trees here met with, 
even the thorns themselves, stand on cushions, little island 
knolls of their own, that their spreading tops and encircling 
roots have preserved from the general wreck around. 

But the almost level configuration of the ground that dis- 
tinguishes the greater portion of the Bhinga forest makes it 
impossible for us to suppose that the original soil can have been 
romovod by the agency of water. Yet either there has been 
removal of the soil— complete, or partial only— or there has been 
a further disintegration or decomposition of its elements. The 
great depth and uniformity of the clayey subsoil forbids, how- 
ever, the theory that there can have been any change going 
on in its surface layers of the nature of disintegration or onemi- 
cal modification. Look around us as we may, there would 
appear to be but one solution of the question, namely, that 
the present vigour of the soil was, in the better days of the 
forest, neutralized by the excessive quantity of vegetable matter 
with which it waB impregnated, and by the thick ooating of 
mould that covered its surfaoe. And, if we examine the cir- 
cumstances of the soil in healthy portions of the Motipur and 
other forests of sdl in this district, and study the visible im- 
provements already being effected in such parts of the Bhinga 
reserve as have been long closed to cattle and fires, we are at 
once fortified in this belief. Over large extents of Motipur 
and Chakia, the Boil, now supporting vigorous ak\ growth, would 
be undoubtedly very stiff in quality, but for the large admixture, 
in its substance, of vegetable manure. It is my opinion, there- 
fore, that we have in Bhinga nothing more than an instance 
of soil deterioration on a gigantic scale, a deterioration that 
has progressed slowly through generations of time, the inevit- 
able consequence of unceasing destruction by man, of pasture, 
fires, exposure to sun and air, and the resulting exhaustion of 
tJutt only element of original fertility in this otherwise purely ar- 
giUaceoui soil. Restore this vegetable manure, and, in my 
opinion, you restore the forest at one and the same time. But 
this restoration signifies no more fires, no more pasture, no more 
fellings, no more removal of produce — not even grass — for two 
score of years. Who will say yea to all this ? Seeing how rapidly 
the unclosed tracts of this forest are being ^denuded by the privi- 
leged populations, shall we not soon hear a great oiy on their 
part to be allowed into the protected areas ? And wifi Govern- 
ment resist the appeal of the local authorities when this most sun 
«ront shall come to pass ? The formation of vegetable mould, 
that great neutraliser and destroyer of intractable qualities in tbe 
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soil, that grand fertilizer of its physical properties, is only ren- 
dered possible in humid surroundings, under circumstances 
'where evaporation is a slow process, and the locality sheltered 
in a high degree from both sun and wind. 

But if, in the Bhinga forest, fires have devoured the mould 
desiccated by exposure, and the free inlet of sun and air has 
made further accumulations of it impossible, if the hitherto 
highly impregnated soil has been bereft of all its remaining 
riches in the ordinary course of vegetable life, a most formid- 
able agency of ruin and destruction remains to be described. 
I refer to tne ever-busy colonies of white-ants, whose numerous 
hillocks — sometimes as many as fifteen to the acre— constitute 
one of the most conspicuous features of the Bhinga forest. 
Neglecting the almost certain fact that the termites consume a 
considerable quantity of the forming vegetable mould, these only 
too industrious insects are mischievous in quite another direc- 
tion, and on a much more serious scale. Each one of these 
tiny Neuroptea is but a living pump, and by the united force 
of their myriad numbers, an immense quantity of unkindly 
subsoil is annually brought to the surface, to be there spread 
out, wherever the protection of the neighbouring trees is defi- 
cient, into even sheets of a plastic and impenetrable cement — 
a soil so inhospitable that, until much diffused in the progress 
of years, even the lowliest herbs cannot grow upon it. An 
observing visitor to the Bhinga forest will not fail to notice the 
many blanks, from a few hundred square feet to acres in extent, 
which characterize it. These void spaces bear many points of 
close resemblance to one another in tne generally barren nature 
of the soil, its white coloration, and the numerous evidences 
of extinct and living ant-life — evidences that range from the 
not wholly demolished hillock to the white circular deposit of 
unusually cement-like earth. Before walking very far inside 
the Bhinga reserve, the observing stranger wiS descry this pro- 
cess of soil deterioration going on in all its different stages, 
from the truncated cone juBt attacked by the advancing mon- 
soons to the three or four mounds littering with their aetritus 
half an acre of ground. Wherever we proceed, we notice, 
at short intervals, either towering ant-hills, or the evidences of 
their past existence, and it is impossible for us to neglect the 
immense importance of the part played by termites in forest 
economy. 

I have now done with the subject of soils in so far as the 
Bhinga forest is concerned. It has been treated of at great 
length, not only because of the great extent of this Government 
estate— over 60 square miles — but because of the important 
deductions that follow from a knowledge of its circumstances* 

Considerable tracts of other Government s41 forests in Bahraioh 
are in like case with that of Bhinga : witness those portions of 
the Sohelwa forest that lie off BhagoratAl, Bilaspur, and Gub- 
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bapur-Kulin ; witness the whole easterly half of the Chakia 
forest, and some 10 square miles of the Motipur sdl forest ex- . 
tending from Dharmapnr all the way to Kharia. Mach of this 
deteriorated soil in Chakia, and almost the whole of it in Moti- 
pur, is the resalt of active erosion, whereby the denuded soil 
is being swept away in annual increments. The fearful effects 
of this agency of destruction are wonderful and characteristic 
in the regions of the Motipur forest already referred to. It 
need hardly be said that all these ruined tracts border on cul- 
tivation, and that the hand of man is seen, as the original cause, 
in each instance of ruin. 

Elsewhere in Bahraich, a more sandy constitution of the soil 
has counteracted many of the evil influences that have been at 
work. But since even sandy soils are liable, on level surfaoes, 
and under constant pressure, to assume much of the density of 
purely argillaceous mediums, we are not surprised to find repro- 
duction of sdl very backward, very unsatisfactory on the exten- 
sive flats that make up so much of the Gubbapur and Murtiha 
blocks, heavily grazed over as they are. All those fine patches 
of s&l forest which relieve the otherwise very sickly appearance 
of the stock in Murtiha, arise from the sides of deep basins, or 
occupy the entire superficies of a few gentle depressions— situa- 
tions which permit of the excess of clayey particles being washed 
away, and of accumulations of loose soil being formed from the 
erosion of neighbouring high grounds. These rich basin forests 
are also very characteristic of the Nishangara block, although 
they there cover much larger areas of ground. Peouliar also to 
both blocks is the barren denuded appearanoe of the high-lying 
tracts intervening between these successive hollows, wherever 
the ground is rapidly undulating. The subsoil of a hard indu- 
rated loam is there superficial, and such little soil as results from 
the process of disintegration, finds its way into the bottoms on 
either side, as already explained. The tendency of sandy loams 
to become very dense on their surface, when exposed to the 
sun, and subject to much pressure, is a very natural circum- 
stance on level grounds. Because the waters of the monsoon 
bring the clay on to the surface where it is deposited in a very* 
pure state, to be hardened by the sun and by the feet of cattle 
into the consistence of a brick. On hilly ground, and on all 
slopes, this clayifioation of the surface is counteracted by the 
washing agency of the waters in their course to the lower levels, 
and by the facilities afforded for such action. For this reason 
*l*o, grounds that are inclined, unless constituted of pure clay 
or rock, are very loose, open soils— at least on their surface. 

When we ascend from the low grounds of Sohelwa, with their 
stiff loams of the Bhinga type, we immediately come on to the 
usual sub-Himalayan formations of gravel, sand, and boulders, 
all soils most suitable to the natural regeneration of s41. 

In certain parts of Nishangara and Murtiha, we come across 
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deep banks of almost pare sand, in which the particles are prin- 
cipally mica, and which have evidently been deposited in their 

E resent position by the action of the Koriala river, when the 
itter flowed, as it undoubtedly once did, immediately under the 
present high banks which so strongly define the limits of this 
great sdl forest to the north and west. 

There is a characteristic bank of this alluvial deposit within 
50 yards of the Nishangara rest-house. Perfectly loose, and 
without any cohesion, but strongly impregnated with vegetable 
matter, the very finest natural reproduction of sdl is met with 
on this class of soil. 

Off Bachkhall, and in many other parts of the Gubbapur 
block, in Soholwa, we note rather low-lying bottoms that are 
subject to the periodical washings of neighbouring very ill- 
defmed water-courses. As a consequence, the clayey particles 
of the soil have been here all carried away, leaving a very pure 
sand behind. These localities are always densely covered with 
young forest of pure sdl. We observe again how, in Gubbapur, 
where ravines interrupt the level surface of extensive plateaus, 
the banks und broken ground subtending these ravines are simi- 
larly well covered with young sdl trees. The cause is always the 
same — the washing, in moderation , of a stiff, dense soil, and the 
removal of that excess of clay which imparts these unsuitable 
qualities to the soil — unsuitable in so lar as sdl is the species 
concerned, sdl which must have an open soil, and prefers it to 
be loose to the verge of non-cohesion. 

E. P. D. 


A VISIT TO THE CITY OF CANTON. 

Whilst passing Hongkong last April en route for Japan and 
America, 1 had an opportunity, whilst waiting for the sailing 
of the P. and 0. steamer, to pay a flying visit to Canton, ana 
some account of that curious city may be interesting. 

The voyage to and from Canton from Hongkong is easily 
performed in about seven hours each way, by means of a fine 
'line of river steamers, built on the model of the American river 
boats, one of which leaves Hongkong and Canton at 5 p.m. 
each evening, so that in going up the traveller sees the lower 
portion of the river, and in returning the upper part oan be 
examined by day light The lower half of the Canton river is 
not very picturesque, and the low hills and fields were green 
and pleasant looking at the time of my visit, bnt generally 
denuded of tree vegetation. After passmg the remains of the 
famous Boyne forts, near which others of a still more formidable 
nature Are now being constructed, the soenery becomes much 
more interesting, and continues so till Canton is reached, the 
whole distance from Hongkong being 75 miles. 



A VISIT TO TBS OITT Of CAM TOM* 


409 


At a place situated about 10 miles below the city we found 
the river blockaded by means of a line of piles and boulders, 
this precaution having been taken in connection with the late 
Frenoh difficulties, a small opening for traffic only being left, 
through which the steamer passed. 

The banks of the Canton river are, as a rule, low, and wher- 
evor the soil is suitable numerous paddy fields are seen, which 
were being carefully manured by means of liquid manure 
brought down in boats from Canton. 1 observed that efforts 
were being made to inorease the area of these fields by re- 
claiming waste land from the river, by means of extensive dykes 
and embankments. 

At various places along the banks there are numerous low 
hills, which are generally surmounted by Chinese temples or 
“ Joss” houses, surrounded by fine groves of pines, bamboos, 
and cotton-wood trees. There are also several stately pagodaB 
scattered over the country near the river, which, however, ao not 
seem to be much cared for, as numerous shrubs and trees are 
growing out of the masonry. From 10 to 15 miles distant from 
the river on each bank, ranges of mountains of considerable 
elevation are observable, which are generally bare of forest 
vegotation, but a few patches of what appeared to be pine forest 
were visible here and there. There seemed to be a considerable 


traffic on the Canton river, and many steamers and junks of all 
sizes and descriptions, both for war and peaceful purposes, were 
passed. 

The neighbourhood of the city which occupies both sides of 
the river, simply swarmB with small boats of all kinds ; there 
being in all a “ floating population ” of about 65,000, the term 
being used in its literal sense. Many of these boats are merely 
used as habitations, the occupation of the owners being that of 
tending ducks and geese, or carrying on various kinds of small 
trades. These are generally called “ flower boats,” but I was 
told that the term ought more strictly to be applied to those 
boats devoted to pleasure trips. 

Early next morning I started, accompanied by a trustworthy 
guide, to see the signts of this famous city, a brief account of 
which I shall now attempt to give. 

The streets of Canton present a most unique and remarkable 
appearance, being only about 6 feet wide, and the whole spaoe 
between the houses and 8 feet above the roadway is Hterally 
crowded with sign-boards of all colours, either suspended or 
projecting from the walls at right angles to the streets, the 
whole being mixed up with variously ooloured lanterns of al) 
shapes and sizes. 

The population of Canton being about one-and-a-half millions, 
the streets of course team with Celestials, which circumstance, 
however, did not prevent the chair coolies from shuffling along 
at a fair pace, shouting “ Ah ho , 99 and the manner in whioh they 
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managed to out the sharp corners without coming into colli- 
sion, was moBt creditable from a piloting point of view. All 
Chinamen seem to stick rigidly to their national costume, and 
considering that no police were visible, perfect order seemed to 
prevail. 

A considerable number of Chinese ladies were met with in 
the streets, and I observed several with feet not exceeding 4 or 
5 inches in length and about 1J inches in breadth, which cir- 
cumstance, however, did not prevent them from hobbling along 
in a fairly active manner. In some parts of the city of Canton 
the shops are of a superior and pretentious description, and 
consist of those of lace, silk, fan painters, carvers in ivory, 
wood, and tortoiseshell, also jade stone and lacquer-ware es- 
tablishments, besides which there are of oourse endless others 
of a more practical description, such as lantern makers, butchers, 
fish shops, blacksmiths, carpenters, &c., all of which seemed to 
be driving a roaring trade. One peculiar feature of these shops 
is that every tradesman makes nis calculations on a kind of 
square plate shaped something like a gridiron, with a number 
oi small balls running up and down the ribs, by the aid of 
which contrivance the most abstruse calculations can apparently 
be worked out. 

In traversing the city I observed numerous wood and fuel 
depots, a kind of pine, probably ( Pirms Thungbergii ), being 
most in use, which together with bamboos enters largely into 
the construction of Chinese houses. 

The fuel most used consists of hard woods, and is offered for 
sale in neat bundles of about 10 seers weight, the billets being 
split and sawn into 18-inch lengths. All charcoal, principally 
in large pieoes of not less than 4 inches in diameter, was made 
up in neat bamboo or grass baskets of various dimensions. 

The principal temple or a Joss ” house visited was that called 
Honan, whion is constructed of wood, but the general appear- 
ance is not verv imposing. This temple contains various gi- 
gantic statues of Buddha, made of wood elaborately gilt, besides 
which there were various satellites in the form of demons of 
all colours. 

This temple is surrounded by a fine grove of Ficiu trees, 
and in a neighbouring building 12 sacred pigs were shown, all 
of enormous dimensions and much too fat to move. 

We next visited the residence of a private Chinese gentleman, 
with whom the guide seemed to be acquainted, and I was much 
struck with the neat internal arrangements and decorations of 
the mansion. 

Amongst various chambers shown, I noticed one devoted to 
the smoking of opium, and specially fitted up tor that purpose. 
One Bide of this house was oooupied by a lake and garden 
deoorated with flowers, shrubs, rustic bridges, and trees out into 
various fantastic shapes. 
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We next inspected what is called the temple of 500 Genii, 
where there are fonr immense statues of Buadha supported by 
500 saints, mostly of ferooious aspect, amongst whom there is 
one representing the famous Venetian traveller Marco Polo. 

From thence we proceeded to the examination hall, where 
the examination of candidates for Government appointments, 
degrees, &c., takes place once every three years. 

The importance of this contest may be judged of from the 
fact that tne compound of the hall is divided into 10,000 sepa- 
rate cells, to which the candidates are condemned to solitary 
confinement for two days and nights, till they complete their 
papers, which consist principally in writing elaborate quotations 
from ancient Chinese authors. Notwithstanding the careful 
precautions taken, all kinds of abuses and frauds are said to take 
place, and sometimes a wealthy candidate, by means of judicious 
palm-greasing or otherwise, can manage to send a substitute, 
who of course passes with dclat . 

From the examination hall we proceeded to the city wall, along 
which are planted a most antique collection of rusty cannons, 
which if fired would doubtless prove more dangerous to the 
defenders than to their enemies. 

From a five-storied pagoda situated on the highest point of 
the walls a fine view of the city and surrounding country is 
obtained. 

The vicinity of Canton consists of an undulating country, 
the valleys and low lands being utilized for rice cultivation and 
vegetable crops, a most elaborate system of irrigation and man- 
uring being of course practised. 

The low hills in the immediate neighbourhood of the city are 
employed as cemeteries, and immense areas are covered with 
graves, which the Chinese appear to construct in a circular form, 
something in the shape of a horse-shoe. 

All the other hills are bare of forest vegetation, and few trees 
of any kind were noticed in Canton or its neighbourhood, with 
the exception of cotton trees (Bombaa ?), pines, Persian lilac, 
Ficus of sorts and bamboos. 

We next visited what is called the “ temple of horrors” situ- 
ated in the most populous part of the city, which consists of three 
or four large vaulta or cells filled with plaster figures represent- 
ing the trial, torturing and execution of cr imin a l s, after various 
barbarous methods. 

This temple I was told is considered specially sacred, and 
numerous devotees were engaged in their devotions, one of the 
most important rites of which apparently consisted in lighting 
a “ Joss stick, whioh may be described as a kind of taper. I 
notioed that the immediate vicinity of this temple swarmed 
with fortune tellers, card sharpers, quack doctors ana miscellane- 
ous vendors of every description, all of whom seemed to be 
actively engaged in swindling the unwary. A Mandarin’s court 
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was next visited, when various prisoners accused of thefts, Ac., 
were being tried. 

These men were brought in with chains round their necks, 
and placed on their knees before the august Magistrate, who 
soon disposed of them in a summary manner. One man who 
either refused or failed to make an expected confession, was sus- 
pended by the thumbs and big toes, which torture he endured 
for about twenty minutes, wlien he fainted, upon which the 
Magistrate ordered him to be let down, which the jailors did in 
no very gentle manner, and when wo left the oourt the unfortu- 
nate wretch was still lying insensible on the floor. 

We next visited the neighbouring jail, which was crowded with 
prisoners of forbidding aspect, ana the general conservancy and 
lax discipline of the establishment would rather astonish the 
most benign Superintendent of an Indian jail. 

From the jail we proceeded to the execution ground, the space 
devoted to this important purpose being of the most limited ex- 
tant, probably not exceeding 300 x 100 feet, and at the time 
of my visit the space was occupied by potters busily engaged 
in making earthen stoves, basins, Ac. The executioner, who 
seemed to be on the look out for travellers and u bakshish ” 
soon appeared on the scene, and with many “ salaams ” and 
smiles exhibited his sword, which 1 found to be a heavy mur- 
derous looking weapon. I was informed that about a month 
before my visit this man decapitated as many as 23 prisoners 
one morning in succession, the whole tragedy having been 
completed in about half an hour. 

It may be observed that in China there is said to be a class 
of beggars who volunteer to have their heads cut off as substi- 
tutes for others, on the payment of a moderate sum, which goes 
to his relatives and friends, so that if a criminal can raise the 
necessary funds he can generally escape the final penalty of the 
law. 

Having “ done ” all the principal sights of Canton, we next 
proceeded to the foreign settlement, called Shamen, situated on 
a small island on the right bank of the river, where all the Con- 
suls and principal merchants reside, glad to escape from the 
odoriferous city, the smells encountered during the day having 
been somewhat overpowering. 

My stay at Hongkong naving been extremely limited, I 
found that I had no time to visit the planting and other in- 
teresting forest operations described from time to time in the 
11 Indian Forester.” From a distance however, 1 observed on 
the hills surrounding the harbour, several extensive areas ap- 
parently planted up with pines and other trees in lines run- 
ning perpendicular to the slopefe, some of which appeared to 
be about 12 feet high, and seemed to be flourishing. Judging 
from the nature of the climate and appearance of the soil, the 
sucoeas of planting operations at Hongkong is probably not 
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nearly so uncertain as in most parts of India, and owing to. the 
frequency of showers the dangers from fire must be rnucn less. 

There is apparently very little natural forest growth on the 
Hongkong hills, hut a few patches of pines, probably Finns 
Thungbergii , are seen scattered here and there. 

From the casual look I had of the town of Hongkong, it seems 
to he a thriving place, with a magnificent harbour crowded with 
the shipping of all nations, and it was most satisfactory to no- 
tice that steps are now being taken to erect formidable fortifi- 
cations. The town is well built, and even the Chinese quarter is 
clean and prosperous looking. * 

The Police force is mainly composed of a fine body of Sikhs, 
in addition to which there are a limited number of European 
and Chinese constables. 

1 must not forget to mention that I made a point of visiting 
the famous “ happy valley,” which is easily reached by Jinrick- 
shaw in about naif an hour, this conveyance being now the 
common mode of locomotion in China and the East. 

This beautiful spot consists of a valley surrounded by spirally 
wooded hills, the level ground constituting a race course, where- 
as the lower slopos of the hills have been used for the purpose of 
a cemetery since Hongkong was occupied in 1841, and thou- 
sands of the former inhabitants now lie at peace there, surrounded 
by a most picturesque combination of pines, bamboos, cotton- 
wood trees, mangoe, Ficus amacaria , and other forest trees, as 
well as flowering shrubs of great variety. 

E. MoA. M. 


TIMBER MEASUREMENT IN UPPER BURMA. 

The system of timber measurement and calculation of Burmese 
tons (alhas) in Upper Burma is very curious, and will, I think, 
be of interest to Forest officers in British Burma. It is in 
general use here, and, to one new to the province, is very 
puzzling, and no reason can be given by the Burmese for the 
mproportionate relations between logs of different sizes to the 
standard of cubic measurement, except that of long established 
usage. 

Linear measurement . — The table of linear measurement is very 
simple. The taung (cubit) is the standard. It is divided into 
four quarters, each called a »6k. Every Burman when about to 
measure round timber, manufactures his own taung. A bamboo 
stick is smoothened with a dah, and sixteen rupees are laid side 
by side on it. The portions remaining on both sides of the 
rupees are carefully cut off, and the taung is ready. A straight 
mark is made at every four rupees for the edks 9 and a cross 
mark at every other two rupees for the half s6ks. The taung 

3 a 
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measures a little more than 19 inches. In very rough mea- 
surement, the length from the elbow joint to tne tip of the 
middle finger is supposed to equal a taung . In that case sSks 
are not quoted, but instead there are twas, meik-s and let-thxis, 
A twa is a span ; a meik (about 6 inches) is the length from the 
last joint of the little finger to tip of the thumb, the fist being 
closed tightly, aod the thumb stretched out as much as possible ; 
a let-thit is a finger breadth. 

Cubic measurement . — The atka or Burmese ton is the standard 
of cubic measurement. The following is the table 


2 annas (pi) = 1 mu. 

10 mds = 1 rupee (kyat), 

8 rupees = 1 atha. 


The rupees and annas of the above table must not be con- 
founded with the coins of the same name. In most Burmese 
industries, the particular standard is divided into rupees, mds } 
and annas, and it bothers one not a little when the value of an 
article is required, to calculate from rupees (of measurement, 
weight, Ac.) to rupees (of money). 

Manner of measuring logs ,— All actual measurements of girth 
are carried on by means of split canes. Elsewhere logs are 
generally measured at the middle, but in Upper Burma the 
exaot place of measurement is decided as follows : — 


Length of log. 


12 tanngs (18 feet), 
15 „ (23 „ ), 

20 „ (80 >f ), 


Piece for meararement 
of girth. 

... 8 tanngs (4J feet) from base of log. 
... 4 „ (6 „ ) „ „ 

••• & »» n 1 ii n 


and so on, for every addition of 5 taungs in length, the girth is 
measured one taung further from the base. 

The length is measured in the ordinary style, all logs from 
12 to 14 taungs in length are classed as 12 taungs; from 14 
to 19 taungs in length as 15 taungs ; from 19 to 24 taungs as 
20 taungs ; and so on. 

I may here add that it is not usual to out timber of any sue 
under 12 taungs. 

The following is the procedure usually followed in measuring 
timber : — 

The price of the timber having been settled on, as also as to 
who shall pay for the split canes, the buyer and seller arrive 
at the spot where the timber is lying, at the appointed hour. 
Each brings a man with him to assist in the measuring. The 
buyer’s assistant marks out the exact place of measurement s 
accordance with the rule given above, and girdles the log with 
a split oane, nulling tightly at botn ends. The seller’s man 
then with a dak outs the cane where the ends cross one another. 
The out cane (now the exaot girth of the log) is made over to 
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tiie seller. In this way all the logs are girdled.* Eaoh eane 
is now taken and bent into two equal lengths. The bent oane 
(half the girth) is then measured with the taung measurement 
stick, and the result noted in e6fo. 

Method of calculating “ athas ” or Burmese tone. — There is no 
fixed relation between linear and cubic quantities ; a taung is the 
standard of linear measurement, and an atha the standard of 
cubic measurement. A log of 12 taung s in length and 8 adke in 
balf-girth is considered to contain an ctiha, while another log 
20 taung e in length, and of the same girth, though not twice 
the volume of the first log. is considered to oontain two athas . 
If a Burman is asked why this should be, he says he oannot tell, 
except that it is a long established custom. 

The following is the table for calculating Burmese tonnage: — 


Meunrement of 
half-girth. 

Length of log. 

Cubical Contents. 

A that. 


■a 

1 p^. 

8 86 ka. 

12 taunga 


s 

2 

• • 

>> 

II 

• • 

• • 

8 

• • 

4 „ 

99 

• • 

• 1 

4 

• • 

-» 

99 

• • 

• • 

5 

•• 

5 if 

II 

*• 

• • 

6 

•• 

o* » 

99 

• • 

• 0 

7 

1 

6 .. 

99 

• e 

1 

• • 

• m 

6* „ 

ft 

•• 

1 

5 

• • 

7 „ 

99 

• e 

2 


• • 

7* „ 

99 

• • 

2 

5 

i * * 

® t» 

99 

1 

• e 

• e 

.. 

8* „ 

99 

1 

• • 

5 

• • 

» „ 

II 

1 

1 

•• 

• • 

H .. 

II 

1 

1 

5 

mm 

10 „ 

II 

1 

2 

• e 

• • 

10* „ 

II 

1 

2 

5 

■ • 

11 ,, 

II 

2 

*• 

• • 

• • 


It will be noticed that for every increase of half a e6k in half 
girth above 6 eSke f 5 mus (half a rupee) is added to the eubio 
contents. 

The above table is only for logs 12 taunas in length. All 
logs of longer length are reduced to logs of 12 taunge by adding 
to the ha&girth or multiplying the number of logs according 
to the following rule: — 

1 log of lo taunge in length = 1 log of 12 taunge in length 


• TUs woctHt nsed lo t to ordinary mom, «ad art to ass* tha«eU-keo*nap«r- 
•tifla on tsm to Mmm pnpamlacy to tilling. 
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increased in half-girth by one %6k ; thus, a log of 15 taungs in 

length and 8 sCks in half-girth is equal to a log of 12 taungs in 

length and 9 s6ks in half-girth. 

1 log of 20 taungs in length = 2 logs of 12 taungs in length 
and of the same half-girth. 

1 log of 25 taungs = 3 logs of 12 taungs . 

1 log of 30 taungs = 4 logs of 12 taungs , and so on. 

It -will be seen from the above table how utterly out of pro- 
portion the calculations are. 

The following is an example of how tonnage (Burmesoj is cal- 
culated : — 

In the Note-book it is noted — 


No. 

Half-girth. 

Length. 

Number of logB. 

1 

3 sGks. 

12 taungs . 

25 

2 

» 

15 

>» 

20 

3 

6 ». 

15 

M 

18 

4 

6| ii 

20 

J| 

16 

5 

7 „ 

15 


8 

6 

H „ 

12 

»» 

9 


Those are reduced to 12 taung logs, and the athas calculated 
as follows : — 


No. 

Half-girth. 

Length. 

Number 
of logs. 

Tonnage 
on one log. 

Total Tonnage. 





Athaa 

J2*. Mia. 

Athca R*. Mikt. 

1 

3 s6ks. 

12 taung a. 

25 



1 

‘2 


2 

4 

6i „ 

61 

12 „ 

12 „ 

Sh 


1 5 

26 



8 

7 •• 

12 „ 

18 


wl 

12 

0 


G 

7| 

12 „ 

9 


2 5 

7 

2 

5 

5 

8 ii 

12 „ 

8 

1 


8 

SI 

H 




Grand To 

tal Tonnage, ... 

55 

1 

5 


No alterations are made to Nos. 1 and 6, and the tonnage is 
calculated direot from the table. Nos. 2, 3, and 5 being 15 tarings 
in length, one sdk is added to the half-girth ; they, therefore, 
become 6$, 7, and 8 sdks respectively. No. 4 being 20 taungs in 
length, is considered equal to twice the number of logs of 12 
taungs , and is added to No. 2, being of the same half-girth. 

The above system of timber measurement will, for some time 
yet, be the system in general use in Upper Burma, and I write 
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this in the hope that when a Forest Department is properly es- 
tablished in Upper Burma, it will prove of use to the Forest 
officers* 

Mandalay, 1 C. Ingham. 

8th July , 1836. J 


SEEDING OF BAMBOOS. 

I have read with great interest Dr. Brandis’s notes on the 
two Himalayan hill bamboos. As no body has come forward to 
supply information on that subject, I shall try and give a few 
fucts with respect to the different bamboos whioh nave come 
under my own observation. 

In 1881 all the graceful Bambusa arundinacea , which adorned 
the old parade ground and other parts of Dehra, flowered. This 
was noticed at the time in this Journal by Mr. Smythies and 
others. In 1883 I was working in the forests in the neigh- 
bourhood of Barmdeo-Mandi in Kali Kumaon, and noticed a 
number of dead clumps of Bambusa arundinacea , which had 
evidently flowered at about the same time as the Dehra ones. 
The ground near the old clumps, was simply covered with 
seedlings about 4 or 6 inches high. This would seem to point 
to the Dehra bamboo belonging to the same stock as the 
Kumaon bamboo. 

The young eeedlings are making themselves conspicuous in 
most hedges in Dehra, and are now 6 to 10 feet high. 

In Dehra most of the clumps died down immediately aftor 
flowering, hut I know one case which proved an exception. 
In 1882 one clump sent up a number of new culms. These, 
however, flowered again during the present year, and there is 
as yet no sign of new leaf-bearing culms coming up. As an- 
other example of great vitality in certain bamboos, I may men- 
tion here that on the same road, along which the above men- 
tioned clump was growing, a clump of Bendrocalamus strictus 
flowered in 1881, sent forth new but thin shoots in 1882. 
These flowered again in 1885, and now new scraggy and thin 
shoots are pushing up in the midst of the old clump. 

With respect to Bendrocalamus strictus , although the flowering 
is not so general as with other species, yet large areas become 
fertile at one time. The curious point about the flowering of 
this bamboo in the Siwaiik forests of the Dtin and Saharsnpur 
is that the fertility seems to spread onwards gradually and year 
by year. 

For instance in 1883 most of the clumps in the Kharkhari 
block flowered. In *1884 the Maiapur block. Baharanpur divi- 
sion, became fertile. Then the Ranipur block was attaoked in 
1885, and this year 1886 the bamboo in Rauli block seeded. 
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Thus the seeding began in the south-east corner of the Diin, 
turned the comer of the Siwaliks at Hardwar, and fertility is 
now apparently gradually spreading westward along the south- 
ern face of the Biwaliks. It remains to be seen whether this 
gradual inarch will continue along the rich bamboo forests of 
the eastern and central ranges of the Saharanpur division. 
Elsewhere I have seen this species flowering only sporadically. 

The Arundinaria ttpaihiflora flowered in 1882 all over Jaun- 
sar and Tihri Garhwal. This year I saw only very few live 
full grown clumps of this species, but nearly all the hill sides 
are covered with little 4 year old seedlings. I send a rough 
drawing of a seedling showing the small culms given out m 
three different growing seasons, and a fourth budding one (see 
a, 6, c, d), Fig . 1. 

The Arundinaria falcata flowered this year all over the hills 
of Jaunsar and Tihri Garhwal. Wherever I saw this ringal 
near Cliakrata, Deota and beyond in the Sahlra forest, almost 
every culm was loaded with flowers. I give a small drawing 
(much reduced) of part of one of these culms, Fig. 2. 

The Dendrocalamus strictus and Arundinaria falcaia can, 
therefore, be considered to flower gregariously as well as spo- 
radically, and there does not seem to be any reason to consider 
them separate from the other species on account of their mode 
of flowering. 

In 1883 I was working in the hills of Jaunsar, and remem- 
ber seeing a number of Arundinaria falcata , but none of them 
were flowering. 

A. F. Broun. 


FORCE OF GERMINATING SEEDLINGS. 

As an instanoe of the force of germination in seeds I may 
quote the following instance. I lately had ocoasion to con- 
struct some masonry boundary pillars in a khair forest, and I 
found that in a number of cases khair seeds had got mixed 
into the mortar which was spread over the surface of tne pillars. 
The seeds in germinating had lifted up pieces of the hardened 
mortar from depths of often nearly an mch below the surface. 

Q. 
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FORESTRY IN HONGKONG. 

We have reoeived Mr. Westland’s report on the Botanic Gardens 
and Forest Department of Hongkong for the past year. He 
remarks as follows on the cultivation of Rhea : — 

“ The 4 Rhea ’ or 1 China Grass,’ Boehmsria nivia , seems to be 
exciting considerable interest amongst planters as a textile, and 
enquiries as to its cultivation and the means of procuring it have 
recently been made by local agents and by correspondents at a distance. 

Living plants can be procured in quantity from squatters on the 
island and from adjacent villages on the mainland. The Chinese cul- 
tivate it on patches of the richest soil they can find, and supply it 
with strong manure water from their oeBspools, from the time the 
shoots appear till they are nearly ripe. 

“ 8everal correspondents have asked for seeds of the plant, but I 
may here mention that none of the sqnatters whom I have consulted 
on the subject have ever raised it, or seen it raised from seed, though 
it is possible to raise it in this way. The favourite Chinese method 
is to divide the roots into small clumps about 4 or 5 inches square, 
and plant them out in prepared ground at a foot apart. In this 
way a crop can be got off the plants the first year. Seedlings would 
probably take several years before they reached a yielding condition. 
The plants are usually divided and planted out in February, but this 
can be done in a climate like that of Hongkong, at any season, if the 
plants are duly watered.” 

The planting ont of Pinus sinensis on the hills shore Hong- 
kong proceeds vigorously, 342,000 plants having been planted 
ont since December 1884, and 204,837 successfully sown in pits, 
besides large broadcast sowing which has produoed irregular 
patches of seedlings. 16,398 Eucalyptus of different species have 
also been plantea ont, and robusta , citriodora and tereticomis 
have proved most snooessfnl. 

The Cassia lianea plants have been much injured by the 
Chinese, who pull off the leaves and branches for medicine. In 
the following remarks of Mr. Westland we note the superiority 
of the Sikh Forest Guards of Hongkong to the Chinese 

“ The area of planted land is yearly becoming more extensive, and 
the trees, as they increase in sine, are becoming more valuable, and 
consequently more litble to be stolen. If wood stealing ia not al- 
ready e profession in the Colony it is likely to become one. This 




41 6 ANNUAL REPORT ON fOEEST DEPARTMENT, BTRAITK SETTLEMENTS. 


consideration points to the advisableness of repressing the destroyers 
of onr incipient forests with a strong hand. A coolie who is fined a 
small sum for having cat down a bundle of small trees has no reason 
to consider himself harshly dealt with. He may have been cutting 
trees with impnnity for six months, and in this case he will probably 
have philosophy enough to look upon the fine as a kind of tax, and 
simply return to his wood-cutting vocation with a resolution to be 
more careful in avoiding the Forest Guards in future. 

“ But the loss to the Government will not be compensated by a tri- 
fling fine, if the Colony has been ruthlessly deprived of what might 
have become valuable forest trees at Borne future date. 

“ Considering the extent of the ground now planted, and the diffi- 
culty of walking over it, it is not surprising that two Forest Guards 
find it difficult to repress tree cutting. Both the men are Chinese, and 
are consequently more likely to be intimidated, or induced to connive 
at an offence which it is their duty to repress than, — for instance, 
Indian watchmen. ^ 

44 If it is agreed that the plantations should be more effectively pro- 
tected, I think it would be well to increase the number of Forest 
Guards, and endeavour, as far as possible, to modify the danger of the 
men being improperly influenced in the discharge of their duty by 
employing Indians instead of Chinese as Forest Guards.” 


ANNUAL REPOUT ON TIIE FOREST DEPARTMENT, 
STRAITS SETTLEMENTS, FOR THE YEAR 1885. 

Forhut conservancy is making progress tinder Mr. Oantley in 
Singapore, Malacca and Penang, which constitute the Straits 
Settlements, and the following summary of the results acchioved 
is given in his la&t annual report : — 

“ In conclusion, I would briefly summarize the more important 
works of the year in the three Settlements, viz . : — Area demarcated, 
17,455 acres. Surveyed, 6,865 acres. Length of boundary opened, 
61 miles, at a coat of about $62 per mile, and 5 miles planted with fast- 
growing trees. Length of boundary kept up of previous year’s demar- 
cation, 46 miles Area protected, 22,758 acres, being about an average 
of 1,202 per watchman employed. Buildings erected, seven, being 
four permanent and three temporary. Area planted, 59 acreB ; weed- 
ed, 64 acres. Weeding and planting taken together cost about $13 
per acre. Number of plants propagated, 180,000, at an average cost 
of $9 per 1 ,000. Number of specimens for Colonial and Indian Ex- 
hibition, 271. Number of Herbarium specimens collected, 4,889. 
Seeds collected, 800 lbs. Received from India, 86 lbs. Number of 
prosecutions for illicit tree-cutting, 23. Number of convictions ob- 
tained, 15. Area added to nurseries, 9 acres.” 

Mr. Oantley is beginning to realize that he has valuable indi- 
genous timber in Hie Settlements, and that they are better 
adapted than foreign species for re-wooding his waste lands. 

He give* the native names for several of these species, but 
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wo can only infer incidentally that Dipteroearpacece is the pre- 
vailing order of valuable timber trees. 

Ho has had a difficulty with his Overseers, two of whom re- 
signed, as the duties of the posts are arduous and trying to 
European constitutions, and he has applied to the Home Gov- 
ernment for an officer to fill one of the posts. 

Perhaps he might utilize the Dehra Dun Forest School for 
the training of Bangers, as was at one time proposed for the 
Ceylon Forest Department. 

The salary of Overseer rises from $600 to $800 per annum, 
being about the same as that of our 2nd and 1st grade Bangers. 

The forests in the Straits do not appear to yield any revenue 
at present, but an allotment of $20,000 per annum for their 
maintenance is assigned by the Government. 


CALCUTTA ROYAL BOTANIC GARDEN. 

Dr. King’s report for the past year 1885-86 on the Calcutta 
Botanic Garden, now in its 99th year, is short, but contains 
some points of general interest. 

Sucn a large quantity of mahogany seed was received during 
the year from Jamaica, that though much of it was distributed, 
there are now 20,000 healthy young seedlings for distribution 
in the gardens. Mahogany is a very hardy tree, and grows 
luxuriantly in Bengal, where there appears to be no reason why 
large plantations should not be started in favourable sites. 

The Broussonetiapapyrifera is also thoroughly at home in Cal- 
cutta, as in Dehra Dun, in either place attaining a height of 30 
feet in 4 years, when as Dr. King says “ it seeds freely, and when 
felled throws up vigorous coppice shoots and root-suckers, if 
the roots are cut underground by the free use of the hoe. The 
Japanese cultivate the tree as osiers are grown in England, and 
only the young shoots are used for paper manufacture. Home 
foanufacturers pronounce it to bo nearly, if not quite, the best 
of paper fibres, its bark yielding 58 per cent, of bleached fibre 
ana requiring little bjeacning.” 

Regarding the Darjeeling Botanic Garden we Tead — 

“It is slowly recovering from the ravages of the cockchafer 
grabs which killed everything in it except the larger trees. Some 
bunches of grapes were produced by the vines, but owing to the ab- 
sence of sufficiently bright sunshine during the rainy season, the frnit 
was rather small and sour. Dr. King fears that the Eastern Him- 
alaya is pretty nearly hopeless as a home for any European frnit bnt 
the strawberry, tho success even of which is not much to boast of.” 
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REPORTS ON THE EFFECTS OF FIRE-CONSERVAN- 
CY ON THE RAUS OF THE SAHARANPUR 
DIVISION. 

During 1885, I explored several of the raus of the Southern 
slopes of the Sahdranpur Siwaliks, and examined in detail those 
forming the catchment basins of the Dholkhand and Sampwala 
raus, and portions of the forest near the Mohand, Siikh, Chikna, 
Chillawaln, Binj, BAm and Betban raus. 

I have thus been able to gather a fair amount of information 
respecting the influence of fire protection on hill slopes. 

About thirty years ago the Siwalik forests were leased, the les- 
sees obtaining tne right of cutting whatever they chose between 
the Ganges and the Jumna. Thus the hill sides were gradually 
denuded, and had the forests not come under the more careful 
management of the Forest Department, fellings, fires and heavy 
grazing would in a few years more have brought the southern 
slopes of the Siwaliks nere to the same state as those of Hu- 
shiarpur. 

Although the fellingB were then reduced, fires and grazing 
went on tor many years. 

Dr. Warth, when in charge of the Division, foresaw the ad- 
vantage which would accrue from protecting the upper slopes 
of the Siwaliks, and in 1880 recommended the closing of the 
forests of the Ratmau basin in order to protect the Ganges 
Canal from the effects of its floods. The Dnolkhand block was 
closed in consequence before the end of that year. 

The dosing of a forest is always followed by the springing 
up of a heavy and dense crop of grass wherever the cover is not 
dense enough to prevent its growth. 

As explained above, the trees are dotted here and there on 
the slopes, being somewhat more numerous in depressions and 
near sots and raus.* 

The species most abundantly represented are chir (Pinus Im • 
gifoUa) on crests and near tne main watershed ; m (Shorea 
robuita) dotted here and there all over the slopes; bamboo 
(Dendrocalamus itrietus ) in cool ravines ; sain ( Terminalia to- 


• S6t= Narrow water channel, with steep ddea. Ran = broad water channel 
with boulder* 
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mmtosa) in cool moist places ; bdkli (Anogeiesus latifolia) y \hti~ 
nela ( Gardenia turgida), harsingar [Nyctanthes Artor-trutis), 
occasional khair (Aoacta Catechu ), Cochlospermum Goseypium 
and other trees scattered all over the face of the hills. 

Now among the trees most abundant, chir is chiefly young and 
only just beginning to seed, and the trees are so far apart that 
perhaps fecundation is impeded. Bamboo has not flowered 
sinoe the closing of the forest, and by its seeding little would 
ha ve been gained, sinoe all the parent dumps would have died. 
As for sdl, bdkli and harsingar their seeds are such that they 
cannot easily reach the ground in a healthy state where there is 
dense crop of grass, sal on account of the wing-like append- 
ages of its seeds, bdkli on acoount of their lightness and small- 
ness, and the quickness with which they rot, and harsingar on 
account of the flat shape of its seeds ; khair, thanela and oooh- 
lospermum being rare, need hardly be taken into consideration ; 
and on exposed slopes the few seedlings 1 saw were nearly all 
of thanela. 

On the hill sides in the open forests, although grass is burnt 
down every year, seedlings of sdl and saplings of bdkH are far 
more abundant. Still they are not in such abundance os to 
counterbalance the beneficial influence of grass with respect to 
protection of the hill sides. 

It is stated on good authority that, in the Central Provinces, 
under the influence of fire protection and irrespective of cover, 
the grass becomes thinner and shorter every year until it is only 
about half a foot high. The reason for tins is ascribed by Mr. 
Fernandez to the trees developing roots near the surfaoe of the 
ground, which not being killed down by fire gradually drive out 
the grass. Besides, old grass forms a bad humus for new grass 
to spring up in, and grass thrives chiefly when frequently cop- 
piced (as by fires); if, therefore, the grass be not burnt, the new 
shoots come from an uncoppiced rhizome, and therefore get con- 
tinually weaker. 

As far as my own experience goes, the grass in some of the 
fire protected forests in Dehra Thin, where there is a fair a- 
mount of cover, certainly appears to me to be less high and 
dense now than a few years ago, but in Sahdranpur this result 
1)08 not yet made itseu apparent. The grass on the contrary 
is much coarser in fire protected than in open blocks. The men 
who out bhdbar grass, of which there is a large export for ropes 
and for the Lucknow Paper Mills, neglect that which oomes 
from closed blocks, as they oonsider it mr too coarse for use. 
However, the forests have only been closed as yet for 6 yean, 
and we may still hope to see the grass thinning itself sufficiently 
to allow sdl and bdkli seed to reach the ground easily. 

As long as we do not get a good crop of seedlings, this heavy 
growth of grass is the next best thing, for it acts as a sponge 
and delays the rapidity of the surface drainage. 
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As a proof of this, one has only to oomparo a protected and 
a non-protected run where they come out of the hills and tho 
cone of dejection begins to form. 

At this point a non-protected ran consists of a chaotic mass 
of boulders and pebbles without any defined channel, the water 
making a new channel for itself during each flood amidst this 
mass. Inlands with vegetation are rare, and where such exist 
they are only partially stocked with old trees, showing that at 
these places some flood severed them from tho main land (if it 
may so be oalled). 

In protected raus, on the contrary, the channel divides itself 
into a number of well defined channels enclosing islands on 
which the fine silt, which used before to bo carried far down, is 
deposited, and in such places a dense crop of sissu seedlings is 
soon sure to follow ; these seedlings with their roots consolidate 
the soil and arrest the silt which conies in the following floods ; 
eoon after the sissu, khair also usually springs up, and gradually, 
in tho midst of what a few years ago was only one inass of shin- 
gle, a youug forest of sissu and khair appears. The best exam- 
ples of this are the Dholkhand and Binj raus. In some places, 
as in the Binj rau, Acacia eburnea replaces the kliuir ; and in 
others, as in the Chikna, Gaj and Maluwala raus, kdns grass 
precedes tho sissu. 

Some old subordinates have often remarked before me on tho 
spread of khair and sissu in the midst of raus siuoe the forests 
were closed. 

The second effect of the growth of grass is that, bisides check- 
ing the rapidity of tho surface drainage, it also diminishes it, 
by allowing the water to filtrate into the soil. 

Forest guards have several times complained that, whereas 
formerly the water in the raus used to come down close to the 
H&rdw&r-Khara road before it disappeared, they have now every 
year to go higher and higher up the raus to get drinking water. 

Whether the supply of water is more steady and regular 
where the water re-appears, below the “ Bhabar ” formation, I 
have not had time to ascertain. 

Sections are given on the accompanying Plate of the Gaj 
and Dholkhand raus, showing their, width according to forest 
survey measurements in 1873 — measurements by Mr. Smythies, 
in 18o4, and by myself in 1885. 

As the lines of measurements were probably somewhat differ- 
ent each time, and the estimate of nigh water level not the 
same with e&cn surveyor, these measurements are valuable only 
in so far that they show that the channels in 1884 and 1885 
more or less agree, whereas they were usually at different places 
in 1873. 

They also show that deposits have now been formed in tho 
midst of broad stony channels existing in 1873. 

Accurate data cau only be obtained by levelling and by mak- 



Forest Survey, 1873. 
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ing tho measurements exactly over the same lino year after 
year, which method has, I hear, been followed this year. 

Dehra Dun ; \ A. F. Broun, 

The 5th May , 1886 . / Offg. Deputy Conservator , 

late in charge , Sahdranpur Division . 


The general results of fire-conservancy may be stated to be — 

(a) 9 the raus have decreased decidedly in breadth ; 

(b) y the courses of the raus tend to become permanent ; 

(c) , floods arc spread over a longer time than used formerly 

to be the case. 

The decreased breadth of tho raus is noticeable to the most care- 
less observer. Tho old limits still exist and within them young 
growth of grass jungle (k6ns, sarkara, <fcc.) is to be seen. New 
islands have been formed, and are filled with a dense growth of 
sissu and khair seedlings. There is a striking contrast in this 
respect between the torrents running through closed and those 
passing across open forest. 

The tendency to form permanent beds is a direct result of 
decreased breadth. The water is more frequently forced over 
the same open course, owing to the obstruction of grass and 
other growth on raised portions. 

As vegetable detritus is no longer burnt every year, this col- 
lects on the surfaco of the ground, forming mould of a high 
degree of hygroscopicity. Also all grass and undergrowth is 
now preserved instead of being destroyed. Therefore when 
rain falls there is a physical obstruction to tho rush of water off 
tho hill sides, and also much is retained in the mould and only 
given off very slowly. The consequence is that water which 
formerly swept over the ground and rushed down the raus in 
two or three hours is now discharged in about double the time. 

I wrote to Mr. Ward-Smith, Executive Engineer, Northern 
Division, Ganges Canal, for his opinion as to the effects on tho 
torrents crossing the canal. His verbal reply was that not hav- 
ing made any accurate observations, he could give no definite 
opinion, but nis general impression is that the Batman nadi has 
longer floods ana more in tne same channel than used formerly 
to be the case. 

Appended is a oopy of a letter received from Mr. Palmer, 
Executive Engineer, Eastern Jumna Canal. It is a striking 
testimony to tne effects of fire conservancy, since the forests 
to which he refers have only been dosed (Turing two seasons. 
But perhaps, as he suggests, the improvement is partly due to 
more prolonged and less violent rainfall. Only observations 
of rainfall in the forest oould place this question absolutely 
beyond doubt 
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Ill order to have scientifically accurate data as to the varia- 
tion of contour and breadth of the various raus, benoh-marks 
have been erected on both banks of all the more important tor- 
rents, and from these lines of levels will be run every year 
during the cold weather. 

The bench-marks are each a foot cube of masonry sunk flush 
with the ground, and surmounted by a slab of stone on which 
the mark X is engraved. These bench-marks are placed at the 
points where the raus cross the Hardwar-Khara road. They 
cost 12 annas each. One or two have had to be renewed, as the 
slabs were taken away by villagers. 

In February. Mr. o. Copeland, Assistant Conservator of 
Forests, levelled all the raus from Khara to Maiapur, with the 
exception of Gaj, Binj, Rauli and Rani, which pressure of time 
compelled him to omit. 

In order to test the variation of flow down those raus which 
habitually contain water for many months, I instituted a series 
of observations as to the dates when these raus dry up at certain 
fixed points. The following are the results of this year’s obser- 
vations 


Range. 

Ben. 

Piece of observation. 

Date of drying up. 

Western, •• 

Chapri, •• 

Bark*! a, 

Kasomri, .. 

Boundary of forest, •• 
Opposite fakir's garden 
Opposite well, •• 

,, Police Station 
Where road crosses, •• 

Opposite cliff behind 
Chauki, 

• • 

• • 

llfeb April. 

Still flowing. 

7th April. 

Central, .. 

Eastern, .. 

• • 

• • 

Moband, 

Sampwala (Dhol- 
khand), •« 

Banli, 

• • 

• • 

Still flowing, 
lfith April. 

12th Febraaiy. 

Again flowed owing to 
rain of 6th to 10th 
March. 

Finally dried S9th 
March. 


Natives have told me that the water recedes up the raus fur- 
ther and farther every year. These observations, when they 
have been maintained for several years in succession, will help 
to test the truth of this statement. 

The effects of fire conservancy on forest growth and repro- 
duction I leave to Mr. Broun, as he has specially studied the 
subject 

Dehra Dun : ) M. H. Clifford, 

The 5th May, 1886. j Assistant Conservator of Forests , 

Sahdranpur Division. 
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Yonrs of 16th, re apparent effect on floods caused by your 
fire-protection of the western range raus. 

Excepting one flood in the R&mpur ran in June, all the floods 
of 1885 were characterized by a lower velocity and height than 
has been usual for some years. I do not think we can yet be 
sure that this is due to the growth of jungle ; it might be due 
to lighter showers of longer duration. 

On the 8th and 9th of August we had a very heavy flood in 
the R&nipur rau ; but instead of running full for only 2 to 5 
hours as usual, it ran at full height from midnight on 8th Au- 
gust to 8 a.m. on 9th. This may have been due to either (1), a 
very prolonged steady pour discharged as usual ; or to (2), an 
extraordinarily heavy downpour of ordinary duration which was 
hindered in draining off by the growth of jungle, so that its dis- 
charge was sproad over a muoh longer period. If (2) represents 
the state of the case, then there was jungle enough to save us ; 
as the same quantity of water concentrated in 5 hours instead 
of 8 would have breached some of our works. It is my belief 
that the surface drainage is already being hindered by increased 
jungle, but we cannot say this is the case till the observations 
of another season or two seasons show whether the floods con- 
tinue to be of less violence and longer duration or not. If you 
can get the jungle thicker and, above all, get a continuous 
covering of stiff grass, I see no room for doubt as to the effects 
on floods. 

For some years, the highest point of floods has lasted from a 
minimum of two hours to a rare maximum of 5 hours ; if you 
have grass carpeting thick enough to hinder the draimga so 
much as to spread it over an extra five hours, the resisting 
floods will be reduced to half what they were, at the most, ana 
the present floods would give no trouble and do no harm at all 
if they were halved, i.e. f if the same quantity of water were 
spread over twice the time. 

But my expectation is that with another five years of fire- 
protection the floods will be spread over four or five days instead 
of coming down in as many hours. 

Under these conditions, the actual quantify of flood water 
will he much decreased by percolation, which is very rapid near 
the Siwaliks : and the percolation will feed the local springs. 


Sahabanpub : 
18th April , 1886. 


C. G. Palmer, 

Executive Engineer , 

Eastern Jumna Canal . 


Jfttf The next two paper* on the recent disastrous floods in the Punjab show 
that the example aet bj the N.-W. Provinces Government in protecting Its hills- 
4dsa might be followed with advantage farther week — [E d.] 




YJ. J^otes, Queries and JSxtracts. 


Thk Floods in the Punjab. — The first broach in the line is 
about four miles on this side of the Barara station ; and three 
miles further on there are a series of breaks right up to the station. 
There is another large gap between Mustaphabad and Jagadhri, 
and the former station nas been completely washed away. The 
up-mixed train, which left Jagadhri at 15-18 on Saturday, had 
to return to that station ; and tne up-Calcutta mail, due at 19-41, 
had to be detained there. The trolly party that attempted to 
pass the out English mails over the breaks was unsuccessful, and, 
after working all night, had to return to Umballa with the mails 
on Sunday morning. At first it was thought that the mails 
would have to be sent vid Ferozepur till through communication 
was restored ; but by the exertions of the Railway staff they 
were safely taken over tho break, or rather breaks, on Sunday 
night — the Mail Agent with them. Tho following telegrams 
have been placed at our disposal by tho Railway authorities. 
Monday — ‘English mails got through, and will catch steamer 
which will be detained twenty-four hours. No mails will cross 
to-day. Expect to get mail service into order to-morrow ; breaks 
said to be ready. We are juat starting with loaded ballast train 
for the breaks/ Later — ‘ Line from 200 * (i.e. y two miles short of 
Barara) ‘to 212,* (t.e., six miles short of Jagadhri,) with 
difficulty passable by trollies and boats ; from 200, for two miles, 
banks ana bridges down.* Later information received by tele- 
gram from Umballa states that the Markunda bridge is safe, and 
has been crossed by tho Engineers of the lino. The worst break 
commences at mue 231, within sight of Barara. There is no 
prospect of getting traffic over for weeks, but the authorities hope 
to be able to get tne mail letters over though not the banghis. 
It is proposed to send the out-going mails by road d&k to Jagadhri. 
It is further stated that several viaducts have gone ; but the 
report is uncertain. Boats have been available ; but are no use, 
as the water is too shallow and the ground swampy. It has 
been suggested by the Engineers on the spot that tne Overland 
mails should leave a day earlier this week, and be sent vid 
Ferozepur. In another telegram it is stated that there is a break 
on the line between Pati&la and Rajpur. Farther and more 
detailed information has reached us concerning the breaks on the 
North- W estera Railway between Saharanpur and U mballa. The 
part of the country in which the Railway has been damaged is 
peculiarly subject to inundation by sudden freshets from the 
hills; but in no previous instance was the rising of the water so 
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sudden as on this occasion. In fact, on Friday and Saturday 
last, the flood ran so quickly as to lead to the belief that some 
large body of water further up towards the hills had been sud- 
denly released by the breaking of some bund . Not only has the 
Railway suffered, but there is every indication of a large loss of 
life and property throughout the district, which was for miles 
together completely submerged under about 8 to 10 feet of 
water. Luckily the floods went down as quickly as they rose ; 
for had they continued twelve hours longer, the Engineers on 
the line consider that the whole Railway bank for about 12 or 13 
miles would have entirely disappeared. The subsidence of tho 
water has enabled a clearer idea to be gained of the damage 
done to the line. For about one-and-o-half miles, a little short 
of the station of Barara, — 202 miles from Lahore, — the bank 
is practically wrecked. Throughout this length there are vari- 
ous gaps here and there, over which the rails are hanging in a 
succession of long loops. Quite close to the distant signal of 
Barara, one bridge of 10 spans of 10 feet each has been entirely 
washed out, and tho girders lost. From half a mile short of 
Barara to miles beyond it, 'the damage to the line is insigni- 
ficant ; the only thing worth notice being that the mud build- 
ings at the station of Mustaphabad have fallen. At 10 miles 
from Barara, the current of water across the line has scoured 
out a doop hole about 200 feet wide. The damage to the line 
practically, therefore, resolves itself into a mile-and-a-half of bank 
being carried away this side of Barara j and a large deep gap 
between Mustaphabad and Jagadhri. The first will be crossed 
by a diversion of the line with a temporary sleeper bridge, and 
the gap will be filled in. Both works arc expected to be finish- 
ed in about a week, so that through traffic may be expected to 
be re-opened about Wednesday or Thursday next (July 14th or 
15th). Some difficulty is, however, experienced about labour, 
the people in the vicinity being too much engaged in saving 
the wreck of their own property, and looking after the safety 
of their own families, to find time to attend^ to the affairs of 
others. In the meantime a trolly service for the mails has been 
already started, the post bags being carried by elephants aorosB 
the current, which is still running strongly at the Bite of the 
fallen bridge. It was at this point that one of the Native staff 
of the Railway unfortunately lost his life on Sunday last, being 
carried away by the torrent and drowned while trying to otosb 
the mails. A trolly service for passengers will be running from 
to-day ; but as some exposure is unavoidable, it would be as 
well for ladies, particularly if travelling with children, to defer 
their journey over this section of the line till the traffic ar- 
rangements are in a more settled state. The Markunda bridge, 
about which some fears have been current, is uninjured ; al- 
though it is stated that the water rose very nearly to the top 
boom of the girders. 

8 i 
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A correspondent who has gone down to the scene of the 
catastrophe writes : — ‘ The breaks were caused through heavy 
rains in the low hills, which swept down over the flat country 
till bunded in by the Railway embankment, which is 6 to 7 feet 
high. The water rose to rail level, and then began its work of 
destruction, making channels for itself in the embankment, but 
leaving massos of earth here and there, which acted as pillars 
and supported the rails. The latter hang togother by their fish 
plates and sleepers, rendering it possible but dangerous to run a 
trolly across : dangerous because in some places the rails were 
under water level. It took Mr. Maokinnon twelve hours to 
trolly the 15 miles on Sunday ; but tho subsidence of the wator 
was so rapid that Mr. Mallet did the journey in four hours on 
Monday. The chief breaks are between Barara and Jagadhri; 
Mustaphalwid and Kulclii stations, between the two, being com- 
pletely washed away. Fortunately no bridges have been des- 
troyed, excepting a small iron one of ten spans of 10 feet. Tho 
rainfall must have been abnormal, as this particular portion of 
the line has not been damaged for twenty years. There being no 
rivers, but only small streamlets, there is consequently no im- 
portant drainage. Tho Markunda rose to the bottom of the 
bridge girders . — Civil and Military Gazette. 


The Umballa Floods.— Owing to the break in tho Railway 
line between Jagadhri and Umballa, postal communication with 
Simla and Bombay, Bengal and the North-West., has been re- 
tarded and dislocated. Passengers have been obliged to incur 
great inconvenience and hardship, and the Railway staff of tho 
North-Western System has boen exposed to a long strenuous 
and exhausting effort, which has not up to tho present time been 
crowned with success. It is not only the Railway that has 
suffered from the mad fury of swollen currents, but the Punjab 
Provincial Budget will have to meet an unexpected demand for 
repairs to a 6-arched bridge on the Grand Trunk Hoad which 
has imitated the example of the railway structures. 

When the railway between Meerut and Amritsar was under 
construction, the Railway Engineers with their English ex- 
perience were wont to laugh at what they called the excessive 
waterway provided by the great Engineers who preceded them 
for the Grand Trunk Road. The proximity of the road to the 
hills was not then a condition that was appreciated at its proper 
value. It was, however, not altogether lost sight of, and tho 
controversy ran hot and strong as to whether the projected line 
from Delhi to Umballa was to adhere to the line of the Grand 
Trunk Road or to go vid Meerut. The importance of connect- 
ing that military station with the military cantonment adjacent 
to the Native State of PatiAla overcame the objections raised 
by some Engineers to crossing the line too close to the hills 
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over such rivers as the Jumna) Markunda and others/ The 
subject of necessary waterway was carefully gone into, highest 
levels ascertained with all possible accuracy, and the various 
bridges were designed accordingly. The rainfall then was 
neither more nor less than at present. As many inches of rain 
used to fall between Simla and Mussoorie in 1866 as in 1886. 
Subject to slight annual variation, the elements for calculation 
were precisely similar in all respects except one. Tho time it 
took for a flood to run along its discharge course or river-bed 
was longer. A flood lasted longer than now ; and the average 
quantity being then the same as now, it follows, if the floods 
last a less time, a greater volume of water, that is, a higher 
flood line and higher consequent velocity, must be the result. 
To that result must be attributed tho failure of structures that 
were adequately designed 20 years ago ; and the question arises : 
is the public to pay for tho romodelling of bridges to render 
them adequate and suitable to thoso altered hydraulic exigen- 
cies — a process that has apparently no definite ending, or whe- 
ther inquiry will bo pushed into another direction ? What is 
tho root of this evil of many waters let loose on our road and 
railway embankments ? The heavens have rained as hard before 
without causing this widespread damage. The cause is not far 
to seek, and inquiries must bo addressed to the Forest Depart- 
ment. What is the condition of the forests stretching between, 
say, Simla and Mussoorie ? Are they so clothed with trees and 
shrubs that the mountain flanks aro a -protection ; is the rain 
retained or dispersed in infinitely numberloss streams, garnered 
and treasured, and as it were filtered through zones of heavy 
obstacles? The words of the great French forester may lie 
quoted appropriately. Suroll says : — 

“ When trees attach themselves to tho soil, their roots con- 
solidate it and bind it with thousands of fibres. Their branches 
shelter it as it were a tent against the fury of the whirling rain. 
Their trunks, as also tho fallen branches and twigs, the under- 
growth and grass at their feet and that growth of weeds and 
other vegetation that surrounds them become so many varions 
obstacles to small streams that otherwise would tend to unite. 
The total effect is to cover the soil, which per ee is not immove- 
able with vegetable coating more capable of resisting erosive 
action of water. Besides, this vegetation divides and disperses 
currents over the whole surface of the soil which prevents them 
rushing and concentrating in mass along the watercourse lines.” 

But why harp on a subject that is patent to the meanest 
understanding ? If hills, once clothed with forest, are denuded 
either by the axe, by fire, by injudicious grazing, or other 
causes, and they become bare, when our tropical showers burst 
n|>on them there is no dispersion, no absorption, no retardation 
— the raindrops slide over the smooth wetted surfaces of stone 
or uncovered soil, unite and pour headlong down into the main 
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currents filled to excess with a flood so incessantly and largely 
supplied direct from the clouds without intermediary and dis- 
tributive vegetation ; and to this it is due that rivers are gorged, 
flood lines heighted and velocities so increased that all calcula- 
tions are baffled, and in racing parlance all record is beaten. 

Has this state of things been foreseen ? Has the Forest 
Department brought forward these disastrous contingencies pro- 
minently before Government if unable to oope with the mischief 
itself? It is true that between Simla ana Mussoorie (to des- 
ignate by two well-known points a specific portion of the 
Himalayan ranges within which lies the drainage areas of the 
sinning rivers and the seat of the evil) there exists a considerable 
tract not directly under the Local Governments either of tho 
Punjab or the 'North-Western Provinces. There are various 
Native States, the chief being the tributary State of Nahan, 
within whose territories tho enactments and regulations of the 
Forest Department are null and void. Granted that our forest 
lines do not “ run *' within the areas where the mischief we 
complain of was born. What we want to know, what the public 
have a right to know is : what is the precise condition, from a 
forester’s point of view, of the areas in foreign States that catch 
the waters the discharge of which through the railway bridges 
has this year cost the Indian Exchequer fonr to five lakhs over 
railway repairs, besides remissions of revenue to a considerable 
extent, much hardship and personal loss and suffering to ri- 
parian villagers within our own territory. 

Sir, if the Bonerwals or the Waziris rush down from their 
mountain homes and raid our territory, carry away cattle and 
other plunder and fire our villages, unless ample compensation 
be made and the ring-leaders given up, as often as not Govern- 
ment is prepared to incur expenses perhaps a thousand-fold 
more than tne property at stake in sending an expedition to 
chastise the offenders. Is Government in this instanoe going 
to do nothing but rebuild the bridges, and piously say it is the 
act of God and rest content, and with Turk-like credulity talk 
about kismet f If its Forest officers can point out the sore — can 
Bhow on the map and by their reports that forest denudation 
has taken place — reckless felling been permitted and the onoe 
beneficent action of well-covered hills has been neutralised — 
then it is the duty of Government to arrest further mischief, to 
repair injuries already perpetrated, and insist on reboisement of 
the denuded areas. Surely, our Government is strong enough, 
and its duty clearly points to energetic action. Is a puppet 
Sikh Raja of Nahan or the insignificant feudatories that exist on 
sufferance, to be allowed, for toe sake of immediate and present 
gains, to despoil forests that belong not to them but equally to 
the villagers on the plains. The inhabitants of the plains have 
every right to insist on the regulation of the hill forests. A 
source so pregnant with injury to them demands as muoh re- 
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gularisation by the hand of Government in pnblio interests as 
those same interests on the Afghan Frontier postulate the ex- 
pnse and organisation of a strong military foroe against hill 
bandits. The same moral obligations apply. The greed and 
rapacity of petty hill magnates most be regulated. They can- 
not be permitted to allow for their personal benefit the destruc- 
tion of protective forests. The consequent injury to crop and 
villages, and the serious menaces to the administration which 
prolonged breaks on a strategic and commercial line of railway 
present, utterly outweigh any consideration for personal interest 
being shown. 

But primarily it is necessary for the Forest Department to 
show that owing to the destruction of such and such a forest 
certain floods were abnormally high. The publio want to know 
has this boon foreseen and Government warned about such a 
contingency ? Has the Forest Department met obstacles : if 
so, how ? Is it that District Officers take as usual too narrow 
a view of their duties, and, for the sake of the interests of one 
village, imperil the safety of others who are not perhaps within 
the District Officer’s own particular territory ? But it is iust 
in cases like that where Lieutenant-Governors can make their 
raison d'etre felt. Large publio interests cannot be sacrificed 
to the supinenoss of any department, to the narrow-mindedness 
of District officials, or to the interests or prejudices of small 
Ihijas. — Shah-i-J an gal. — Pioneer. 

The Wood Exhibits at the Colonial Exhibition, South 
Kensington. — Canada . — Prominent amongst the exhibits at 
South Kensington stands the timber produce of the various 
countries represented. Specimens of the forest growth of Ca- 
nada, Australia, India, ana the Cape are conspicuous in their 
natural state as well as sawn and polished, attracting the atten- 
tion oven of those who, from want of a more intimate knowledge, 
are unable to appreciate the important part they play in the 
world’s history. We have heard visitors express their admira- 
tion of the beautifully polished surface of the fine log of Jarrah 
timber which adorns the Australian Court, and certainly they 
had reason, for a more splendid specimen of that durable tree 
oould not have well been selected, and the way it has been pre- 
pared for display does oredit to those who had the work to do. 

It is not our purpose to discourse of the various woods in the 
order that they meet the eye of the visitor as he makes the range 
of the Exhibition, but to take them rather, one in each depart- 
ment, in the order of their utility, writing of those first which 
are in most common use. In this way our task will first em- 
brace the woods from Canada, of which the different varieties, 
characteristic of the country, are artistically grouped in conven- 
ient places for inspection. It is the vulgar idea tnat the wooded 
portions of Canada form enormous tracts of dark, gloomy-look- 
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ing forests of pine, their sombre appearance unrelieved by any 
variety of tint. There never was a greater mistake made. The 
forests of Canada, on the contrary, are picturesque and pleasing 
to the eye, and in the season wnen the leaves begin to change 
the tints present many different shades and colours, lending to 
the woods an enchanting aspect, the saipo as a forest here would 
appear in autumn, somewhat enhanced by the majestic propor- 
tions of the trees in the Dominion. 

As with us here, the pine tracts are peculiar to themselves, 
and whole sections of this useful tree and its near relation, the 
spruce, cover the hillsido in dark belts, contrasting with the 
other varieties, forming a background which adds to the beauty 
of the Canadian scenery. The enormous size and straightness 
of the pine trees, of which these boundless fir forests are com- 
posed, we have very little experience of here. Trees of immense 
girth we undoubtedly possess, and our ancient oak and elms 
afford us specimens that, often attain considerable altitude ; but 
the hugo stem of a Canadian pine of oqual circnmference, 80 or 
90 feet without a leaf or branch, its lofty top crowned with tho 
long and drooping fronds of needle-shaped leaves, is a sight sel- 
dom to be met with in tho forest of the mother country. 

There is not, of course, tho same undergrowth in tho timbered 
portion of tho northern countries as there is in milder climes, 
nut with this exception tho ditferenco in the appearance of tho 
woods is not so marked. The forests of Canada are composed 
of pine, spruce, Scotch or Norway fir, oak, ash, elm, maple, birch, 
beech, larch, cherry, walnut, and other woods, and hardly a tree 
that we havo named which does not come to our shores, though 
they do not always figure in the public sales. 

Our readers are sufficiently acquainted with the merits of the 
whito pine, or, as it is called over here, yellow pine, to need 
any description from us, but the various specimens supplied by 
Messrs. Burstall and Co. show of what a high finish it is capable 
in conjunction with its other preferential claims as an indispens- 
able building material. 

The chief of tho timber districts, or, as they are termed 
“ limits, ” of the Dominion, extend from the mountain shores of 
British Columbia, washed by the Pacific, containing immense 
forests, yielding some of the finest timber in the world, that are 
yet practically untouched, to the province of Ontario, the shores 
of Lakes Huron and Superior, tne Georgian Bay country, em- 
bracing tho Nipissing ana Muskoka Rivers to the district drain- 
ed by tne Ottawa, St. Maurice, and Saguenay, to the province 
of Quebec and south shore of the St. Lawrence, and from the 
Saguenay to the Bersimis (both noted pine regions), and further 
on to St. John and the lower ports, where the mighty river 
empties itself into the Atlantic. 

From this vast territory, thickly wooded with every species of 
timber, there is little fear of our supplies running short* 
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The inroads which have already been made are undoubtedly 
extensive to cause apprehensions of a failure in the cut of pine, 
but the question of forest exhaustion is still too remote to he 
seriously discussed at present. Many of the forests in the lake 
districts, Ontario and other provinces, are yet hardly touohed, 
the land not being so suitable for agriculture, and from these 
regions sufficient pine will be drawn to make up for any defi- 
ciency that may bo apprehended from the destruction of the 
older timber limits for many years to come. The importance of 
the forest supply of Canada to us here can hardly be estimated. 
Our annual consumption of pine and spruce is something mar- 
vellous, and it would be little short of a calamity if any failure 
took place in the forest resources of the Dominion. 

Wo hear a good deal of the increasing scarcity of white pine, 
a troo which is said to bo so valuable that it would be difficult to 
find a substitute for it were the Canadian forests to become ex- 
hausted. But this can hardly ever happen, if ordinary care is 
exercised to prevent destructive fires, as it will grow and flourish 
on tho poorest soils, and is a rapid grower. Mr. Small, in his 
account of Canadian Forests, says that “ intelligent lumberers 
consider that a white pine forest renews itsolf every twenty 
years.” This must bo an important consideration in estimating 
the forest wealth of Canada. 

It seems that tho wanton destruction of the forests in the pro- 
vince of Quebec was complained of by the French Governors of 
Canada as far back as 1696, that is 190 years ago, but the re- 
cord says that “ nothing was done by them to check it,” and 
little has been done Bince. Is it not clear that Nature has again 
and again made good the ravages of man, and that still more 
pitiloss enemy, tho devouring element of fire, during the ages 
that have since intervened, and that she is still able to set the 
destroyers of her forests at defiance ? 

In addition to the thousand and one industries that oannot be 
carried on so well without the assistance of soft convertible tim- 
ber, we have railways and railroads, which in the shape of 
sleepers, ties, platforms, stations, carriages, wagons, &c add 
largely to the consumption of the forest produce. 

The woods of British Columbia at the Exhibition are parti- 
cularly noticeable, a large ornamental erection of pine from 
that country, supplied by the Hastings Saw-mill Company, 
Burrard’s Inlet, being the first object that meets the gaze on 
entering the Canadian Court. 

The woods from St. John were in a prominent position, a 
panel of eaoh kind being scientifically arranged, the polished 
surface adorned with a neatly executed painting of the leaf. 

We inspected the different specimens from New Brunswick, 
which include beech, ash, maple, biroh, white and black hemlock, 
white pine, red pine, and balsam fir, as well as black and white 
spruce. Amongst the woods not generally shipped to this 
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country, but many of which, we think, could be used here with 
advantage, are the cherry, plum, bilbury, poplar, alder, horn- 
beam, butternut and willow, lime and basswood. Poplar is 
largely used in-the States for a variety of purposes, and cherry 
is also in demand. 

Ottawa, in addition to pine, is represented by neatly arranged 

r miens of sugar maple, red oak, figured beech, and from 
rard’s Inlet, m addition to the pine specimens already men- 
tioned, are some well-prepared blocks of red cedar and Oregon 
pine. 

The specimens outside the court are sections of canoe, birch, 
tamarac, Ottawa best pine, Norway pine and red pine from On- 
tario, used as mining timber, the collection being sent by Mr. T. 
A. Keefor, of Port Arthur. There aro several pieces of tamarac,* 
blaok larch, aspen, poplar, of very fine and smooth grain, another 
variety being the jack, or scrub pine. The suitability of many 
of these wools for use here depends on the cost. The home- 
grown woods, of which those would havo to take the place, are 
plentiful, and, unless something wore gained in size or price, 
their introduction would not bo rewarded with success. A con- 
siderable objection to the softer kinds, such as poplar, tamarac, 
Ac., is that they will not take the plane like the pino or deal, 
and in that respect present a marked contrast to the non-resinou9 
woods of the north of Europe, all of which smoothen np equally 
to the rod or yellow descriptions. 

Tamarac or hacmatac ranks with our larch or juniper, and is 
the most durable of all the pine tribe. For shipbuilding pur- 
poses it is considered in the United States more durable even 
than oak, and it is well known and appreciated at Lloyd’s in their 
classification of ships. 

It is not to be expected that, within the limits of a single 
notioe, we can describe, even superficially, the various objects of 
interest in the wood department alone ; and we have already 
oooupied as muoh space as can be conveniently appropriated to 
the subject this week. What, therefore, has further to be said 
of this wonderful collection must be deferred to another num- 
ber . — Timber Trades Journal. 


• The American Larch (?) (Abies jmdula). 
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Lord Kimberley referred to tlie forestry training at Cooper’s 
Hill, and expressed a hope that the practical instruction in 
forestry might soon be given in India itself. 

If such a course be decided on, and the men selected for the 
Indian Forest Department, after a preliminary training at 
Cooper’s Hill, are sent to complete their course at the Dehra 
Diin Forest School, the latter ■will gain greatly in prestige and 
usefulness, and if besides this, a certain number of probationary 
Sul^Assistantships for the whole of India be thrown open an- 
nually by Government, for competition by students trained at 
the Dehra Diin School, the latter will then find its field of use- 
fulness vastly increased, and the Forest Service of India will be 
efficiently recruited. 

It is to be hoped that, in spite of a recent adverse decision 
of the Secretary of State, now that the Indian Public Works, 
Telegraph and Forest services are recruited together from 
Cooper’s Hill, Government will raise the pensions for our 
Department to a level with those allotted to the others, and 
will insist on a compulsory contribution towards a common 
retiring and family pension fund, so that after having given 
the best part of our lives to the rough work, and frequently 
lonely life, of our Department, we may at least have a chance of 
spending the declining years of our lives in comfort, which the 
present lull service pensions, varying from £300 to £400, at the 
now prevailing rate of exchange, will certainly fail to secure. 
Our Department has surely done nothing to deserve a lower 
status than the others, nor can Government wish that our con- 
trolling staff should be recruited by men who have failed to 
gain admission into the favorod departments. 


WORKING PLAN OF THE AKONA SAL FORESTS. 

The forests are of three different kinds — 

1 st , — High forest, though in very poor condition ; 

2nd, — Coppice, or rather badly pollarded forest ; 

3rd, — Fair coppice forest ; 
they are principally s&l. 

I have divided the forests into five working circles : — 

Acres. 

... 2,602 
... 3,657) 

... 4,120 V 12,664 
... 4,887 | 

... 563 


Total, ... 15,829 


(1) . Piohwari — High forest, ... 

(2) . Bariar— Pollard and coppice, 

(3) . Takia— „ ,, ,, 

(4) . Koano— „ „ „ 

(5) . Balapur— Fair coppice, ... 


About 25 square miles ; of which 12,664 acres, or about 20 
square miles, are very bad coppice. 
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The three forests comprising the 12,664 acres are pretty 
nearly of equal capacity, they are naturally divided into three por- 
tions, and are conveniently situated for supplying the different 
parts of the estate ; thus the Bariar supplies the north-west, 
Takia the west and north-east, Koano the south and south- 
east ; so that the people have not to go any extra distance for 
the produce they require. The forests too are, in a way, homo- 
geneous, Bariar having larger trees than Takia, and Takia 
larger than Koano. 

So. (1) will supply old mature timber for building, the 
branches and rubbish (as unsound centres) supplying fuel. 

Nos. (2), (3) and (4) will supply fuel, house posts, rafters 
(though crooked) and stuff' for miscellaneous use. 

No. (5) will supply long ridge poles, dhanklies, and long 
straight polos. 

Detailed working plans are attached. 

In (1) I have taken a 65 years’ rotation ; tho age of s&l, 6 
inches girth, being about 65 years, according to my calculations, 
but for safety’s sake I lmvo limited the cutting so that seedlings 
now on the ground will have 130 years to come to maturity, if 
that time be found actually necessary. 

In (2), (3) and (4), 1 have taken tho rotation as 30 years. 
This is about double tho time that the present Itakhaona has 
taken to grow its present stock of coppice poles. There is no 
use in proposing a shorter rotation at present, as even the 30 
years’ rotation will not be able to be worked up to at first, at all 
events the present demand has not given hopes of it. Experience 
will be gained in the next lew years. The past year or two’s 
work has been interfered with by the people taking their 
dhankli poles, &c., at nominal rates from the unreserved forests. 
With a 30 years’ rotation the amount of pollard stuff made 

available is acres per annum, say 422 acres. But in time 

charcoal and poles will no doubt find a market at greater dis- 
tances than they do at present : the railway will help to get a 
market, and arrangements should be made to get a market as 
long as even a trifle is made over and above working expenses, 
in order to get the forest into good order. 

I expect a market will be easily found for the thinnings that 
will take plaoe in No. (5) ; in another 6 years some of the 
forests now reserved will be giving in the strip fellings much 
better Btuff than they yield now, and there is the Pipri forest 
still available. 

The work was commenced in 1684, so that supposing the 
primary strips went over the forests in £ of 30 years, i.e ., in 
years, the forests would be safely worked till 1891, when it 
would be advisable to inspect the forest and the work done, and 
eee if the outturn might not be increased and the rotation 
•bertened, m 7 years, 1 calculate the new strip growth will 
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have become as high as the present forest. My experiments in 
other parts of Ondh confirms me in this. By 1891 the soil 
will -have vastly improved and the growth also. The quantity of 
material per acre will also be much greater than it is at present. 

The B&lapur compartment will not be operated on till 1886, 
and will take 6 years, so that the first thinnings will not be 
completed till the end of 1891. 

It is hoped that before the three and four periodic strips are 
operated on many straight young poles will have appeared, 
and some of them can be left as standards to increase the value 
of the forests. 

If trees for seed be desired as standards, some of the present 
old trees, pruned so as not to give too much shade, can be left 
in the third and fourth periodic strips. 

The working plan now proposed is one in which I have made 
safety the principal object next to the improvement of the 
whole forests. I have had to be cautious, as I believe this is 
the first working plan that has been made in India for s&l 
coppice forests. 

I also add a pattern “ Record,” which if properly kept should 
show at the end of any year how the working plan is being 
acted up to. 

When the working plan was drawn up it was not quite 
settled what the width of the strips should be ; they were cut 16 J 
feet at first, and this width was decided to be adopted, but as 
the width of 33 feet might have been decided on, the areas work- 
ed over were in widths of 33' x 4' (see strip system for coppice 
printed in the “ Indian Forester ” for September 1885). Thus 
16J feet have been cut, and 132' — 16£' = 115£' left. The 
forest will be worked over in this way advantageously, as the 
thinning will be more gradual in succession of strips in com- 
partments detailed as on the left hand Table, instead of as on 
the right. 



182 feet 66 feet. 


Mr* Townsend, the ofiBoer in dutrge, has kindly marked on the 
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maps the actual work done, and has completed the records, 
which are sent instead of the pattern record. The strip ByBtem 
for s&l coppice has been also commenced in Pilibhit, and the re- 
growth promises remarkably well. In some rich soil we have 
cut in strips 33 feet broad, leaving 33 feet of forest standing, 
the alternate strip system. In Akona the work is done by the 
fasli year, which answers better than the financial year. 

E. Wood, Captain , 

Bahkamghat, 1 Conservator of Forests, N.-W. Provinces 
6th April , 1885, ) and Oudh , Oudh Circle . 


Pichwari Working Circle (High Forest ) ) No. 1. (Fig. 1). 


No. 

Names of Compartments. 

Areas in Acres. 

I. 

Itaunjah, .. •• •• 

671 

II. 

Bhagwanpur, .» . . .. 

448 

III. 

Baraipur, •. 

824 

IV. 

Jamnaha, . . •• • • 

554 

V. 

Salwariah, 

605 



Total, 2,602 


Proposed rotation 65 years = = 40 acres per annum. 

The strips are to be 33 feet broad (with 231 feet between the 
strips), therefore each mile of strip = 4 acres : this gives 10 
miles of strip per annum. But till the growth be better known, 
and the soil is more improved for the growth of seedlings, 
only 5 miles of strip should be cut in any one year without 
reference to the Conservator. 

Fellings should take place in the Itaunjah compartment, and 
commence 404 feet east of the junction A of the Salarpur-dih- 
Bhagwanpur traffic line BC and the Akona-Tandwah Mahaut 
line DE, and should run at right angles to the latter line. 

Working eastwards, everything on the 33 feet strip should be 
cut flush with the ground, and tne material taken out immedi- 
ately, either nortii or south, along the strip. 

The fellings should only take place between the 1st of No- 
vember and the end of February, and no new strip should be 
cut till the material on the previous cut line has been arranged 
for and disposed of. 

The Circle should be protected from fire and grazing. 
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Bariar Working Circle ( Coppice ), No. 2. (Fig. 2). 


Order of 
working. 

Names of Compart, 
merits. 

Sab-Compartment. 

Area in Acres. 
Tree Forest 

I. 

Alin agar, 

• • 


612 

11 . 

Barhaipnrua, .. 

(a) Barhaipnrua, 

895 




(b) Bax aria, 

17ft 


III. 

Thakurjot, 

.. 

• • 

m m 

IV. 

Samgarha, 

(o) West, 

502 




(4) East, 

445 

975 

V. 

Hamper, . . 


• • 

640 





Total, 3,657 


Proposed rotation 30 years. 

Area to be cut annually 3 ^ 7 = 120 acros = 60 miles of strip 
ltty feet broad. 

Except in compartment II., lines of export to run due north 
and south, as shown by dotted lines. The work, except in com- 

f iartment II., always to commenco on the west of the export 
ines, and proceed from north to south, no new work being 
commenced till the whole work on one side of the export line is 
completed. Here tho export lines will be the directing lines. 

The work should be done between the 1st of November and 
15th March ; no more material should be cut than can be dis- 
posed of. 

The strips are to be 16 J feet broad, with 115£ feet between 
the strips. 

The whole Circle should be protected from fires and grazing. 
The cut produce should be removed before 15th March from 
off the strips. 

Takia Working Circle ( Coppice ), No. 3. (Fig. 3). 


Order of 
working. 

Names of Compartments. 

Sub-Compart- 

ment 

Area in Acres, 
Tree Forest 

I. 

Iokaha-Mangarh, 



mm 

II. 

Dinnamgarh, • • 




ML 

Bhawanipur, bank at East, 
Bhawanipur, bank at West, 




IV. 



580 

V. 

Majhaoan, bank at, •• 



327 





Total, 4, ISO 
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Proposed rotation 30 years. 

Area to cut annually ^i^=138 acres = 69 miles of strip 16 £ 
feet broad. 

I. Work commences west of middle line CD, working 
from south to north, then east of CD working from 
north to south. 

II. Run three lines at right angles to I. and II. division line 

from points A, H and K ; run strips at right angles 
to these lines working from south to north. 

III. Take III. and 1. division line (EF) as directing line, 

and run at right angles to EF, commencing at E, 
and working from north-west to south-east. 

IV. Take III. and IV. division line as directing line, and 

run strips to the west working from south to north. 

V. Take north-east boundary line (BG) as directing line, 
and run strips at right angles to it, commencing at 
north-west corner (B) and working east. 

The work should be done between 1st November and 15th 
March ; only as much as con bo sold should be cut, and the 
cut produce should be removed before the 15th of March from 
off the strips. 

The strips aro to be 16J feet broad, with 115£ feet between 
the strips. 

All the Circle should be protected from fire and grazing. 


Koano Working Circle ( Coppice), No . 4 . (Fig. 4 ). 


Order of 
working. 

Names of Compartments. 

S nb-Oompartment 

Areas in Acres, 
Tree Forest. 

I. 

Sheopur, bank at, ... 

(a) West (a -fa') 

580 



(i) East, ... 

610 

1,140 

II. 

Narpatpur, 

(b) East, 

375 



(a) West, 

480 

805 

III. 

Misrowleah, 

... 


1,802 

IV. 

Towrdih, 

... 

... 

650 

V. 

Ramwapur, 

... 

... 

990 





Total, 4,887 


Proposed rotation 30 years. 

Area to be cut annually ^ = 162 acres = 81 miles of 16£ 
feet strips. 
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l a. Strips to run from line cd west, parallel to ef ’ and work- 
ing from north to south. 

Ia'. Strips to run from line cd east, at right angles to cd, 
and working from north to south. 

lb. Strips to run from line ce east, parallel to eg, and work- 
ing from north to south. 

II b. Strips to run at right angles to fh, and working from 
west to east. 

Ila. Strips to run at right angles to mo, first to east from 
north to south, and then to west from Bouth to north. 

III. Strips to run parallel to gk running east, and working 

from north to south. 

IV. Strips to run at right angles to Ik, commencing at l, 

and working from east to west. 

V. Strips to run at right angles to kl, commencing at k, 
and working from west to east. 

The strips to be 16 J feet broad, with 115£ feet between them. 
Work to take place between 1st November and 15th March : 
only as much should be cut as can be disposed of and removed 
before 15th March from the strips. 

The whole forest should be protected from fires and cattle. 


Balapur Working Circle (Coppice), No. 5. (Fig. 5). 


Order of 
working. 

Names of Compartments. | 

Sab-Compart- 

ment. 

Areas in Acres, 
Tree Forest 

I. 

Balapur Rakhaona, 

... 

... 

361 

II. 

Pipri, 


... 

202 

Total, 563 


Note . — There must be some error in Mr. Townsend’s note, or 
the Rakhaona has some grass patches which are not taken in 
the area. I have a note in which Mr. Townsend has given me 
the area of the Rakhaona as 361 acres, and I will work on this. 
It is proposed not to work Pipri in the first period of 7£ years, 
nor till the Rakhaona has been completed : in the meanwhile it, 
as well as the Rakhaona, should be protected from cattle and 
fires. 

The growth in the Rakhaona is different from that in the three 
other coppice working circles. Here the stems are principally 
straight, though there are often too many shoots on one stool. 
The operation will be pruning and thinning and not a clear 
felling. 
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Tbe working plan of the Rakhaona, with drawing to a larger 
scale, is given oelow. 


Balapur Working Circle . Balapur Rakhaona Compartment . 

(Fig. 6). 

In the cold weather of 1885-86 the 8 feet line from the vil- 
lages shown should be made, then the one to the south-east, and 
then the one to the north-east. 

The sab-compartments should be worked as below : — 

Any suppressed trees should be removed. 
Where more than two stems start from one 
stool, any number over two may be removed, 
always leaving the two straightest and longest. 
The work may take more than 6 years, but 
should not take less. The work should always 
commence from the centre line running from 
village to village and work outwards to the 
edge of the forest, leaving off as much as possible in a line 
parallel to the central line. 

The work should take' place between the 1st of November and 
15th March, and all cut stuff should be removed out of the sub- 
compartment before tbe latter date. 

No cut stuff should be moved through a sub-compartment 
that has been operated on. 

The shoots when large should be sawn off with as near a ver- 
tical cut as possible, ana the stump should afterwards be trimmed 
with an axe and present a smooth surface, so as not to let the 
rain lodge and affect the stool. 

No more should be cut than what is certain to be sold or dis- 
posed of. 


Order of working. 
1. in 1886. 
II. in 1887. 

III. in 1888. 

IV. in 1889. 
V. in 1890. 

VI. in 1891. 


Pruning and Thinning . 


Area 361 acres. 

• 861 

Proposed period of 1st thinnings 6 years -g- area to be oper- 
ated on, about 60 acres a year. About 60 acres each in the areas 
of the sub-compartments. 

The line fellings should be disposed of before commencing 
operations in sub-compartment I. 



Beeord of Working Plan. Akona Forests (years 1884-85 and 1885-86). 

Strip Fellings. Working Circle No. 1 (Pichwari) Kot ^^ , = 40 acres per annum = 10 miles of 33 feet 
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TBS rOBSST SOfiOOL AT DBBBA BUST. 


THE FOREST SCHOOL AT DEHRA DUN. 

» Fbom an outsider, and a somewhat distant one, a few remarks 
on the work of this institution as described in the Director’s 
Report of the 5th course, may perhaps be acceptable to those 
of the readers of the “ Indian Forester ” as have not seen the 
original report, and the admirable accompanying memorandum 
by the Officiating Inspector General of Forests. 

To quote Mr. Kibbentrop’s remarks, the instruction is divided 
into two courses, that for Rangers, in which the instruction is 
given in English, and that for Foresters, in which Hindustani 
is used. The former course was one of 18 months, viz , : — 
Junior Class, July 1st to December 81st, 1884, 

Senior „ January „ „ „ 1885, 

but in addition, a further 3 months of practical work was given, 
making 21 months in all. The Junior Class learnt Physics, 
Chemistry, Physiological Botany, Road-making, Plan Drawing 
and Mathematics ; and spent the last two months in practice 
Surveying under the Superintendent of Forest Surveys. The 
Senior Class spent one month in completing the practical Sur- 
veying, and then studied Forestry, Geology and Mineralogy. 
Forest Law, Forest Protection, Mathematics, Systematic and 
Geographical Botany. For the Forester’s course, Elementary 
Physics, Mathematics, Forestry and its allies, Botany and Phy- 
siography, Surveying and Plan Drawing. In all cases the 
lectures oocupied 30 hours a week, the hours of lectures being 
7 to 10 a.m. and 12 to 3 p.m. 

The Senior Class of the Ranger’s course spent 8 months of 
their 12 in the field — while on tour they were first of all, and 
most necessarily, taught to recognize the principal trees and 
shrubs met with, and to understand the chief noteworthy facts 
regarding them. Then they proceeded to Sylviculture proper, 
ana were taught to understand the laws which regulate the 
growth and maintenance of forest crops and the habits of the 
component trees on which management is based. Then came 
the practical work of forest operations, such as thinnings for 
ooppioe, and cuttings for seed regeneration ; succeeded by the 
worxs necessary for the felling, conversion and transport of tim- 
ber ; as well as the formation of nurseries and systems of artifi- 
cial reproduction. All this part of the course was given in the 
field, so that the students were able actually to see the various 
works carried on and themselves to assist in them. On their re- 
turn to Debra the second theoretical oourse began, and comprised 
a very wide range of subjects connected with Forestry in gen- 
eral, ending up with the elements of working plan maxing. If 
anything, tne range may be mid to have been too wide. Tor in 
the writer’s opinion a firmer jgrounding in the elementary por- 
tions and more actual practical work would be more likely to 
fix itself in their minds. It must be remembered that seme of 
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tbe students, at any rate, on return to their provinces may be 
posted to. divisions, ’where there is little more to be done than 
to control the issue and recovery of permits, or to measure up 
timber on a river ; and much of the more elaborate teaching 
they have had may be likely to be forgotten before they obtain 
a onarge in which they can apply it. Were we better supplied 
with teat-books, the writer would advocate a very short theore- 
tical course succeeding a long practical one, for the gronnd-work 
thus laid could be built upon by private study ; but at present 
text-books are scarce, and what there are, are too abstruse for the 
Ranger’s class, so that after all there is a probability that those 
in power at the Forest School are right in the end, and that the 
remarks made by Mr. Ribbentrop in clause 2 of paragraph 6 of 
his memorandum correctly appreciate the position — 

“ The progress which has again taken place in the development of 
the Forest School in every direction is remarkable and satisfactory, 
from many pointe of view ; bat the danger of teaching above the head 
of the average student at present available is not entirely absent, and 
must not be loBt sight of. The requisite standard of education a- 
mongst the candidates for the Rangers Glass admitted to the Forest 
School is no doabt to a certain extent ensured by the demand of a 
certificate of having passed the University Entrance Examination on 
the English side ; but, as a matter of faot, the relative knowledge, 
especially with regard to English and Mathematics, varies to a very 
considerable extent, and it becomes neoesBary that the teaching should 
be adapted to the understanding of the average student, rather than 
to the faculties of the cleverer and more advanced candidates.” 

Speaking from some experience, however, the writer would 
say that where our Rangers mostly fail is in the correct appre- 
ciation of facts of Sylviculture, and the experience which leads 
them to decide at once what to do in a forest operation. 

On return from their course, they are probably able to talk 
and write glibly enough about the things they have heard in 
the lectures, but as probably fail when set down to apply 
them in the field. The suggestion may be made that a portion 
of the junior course, as well as of the senior, should be aevoted 
to making the students familiar with forest operations of a pro- 
fessional character, and that more in the plains forests thup in 
the hills, among the s&l rather than among the deodar. 

So much for the * Forestry * teaching. It was supplemented 
by instruction in Systematic Botany, mainly in learning how to 
twe Urn * Forest Flora * so as to be able to make out the trees and 
Bhrubs met with. This is quite as it should be ; but it might be 
wggested that, whioh is not mentioned in the Report, the use 
t ™ dissecting microscope, indispensable for small living and 
jor almost all dried plants, might be added with advantage, 
yyy Elementary Mineralogy, including the rough 
infix? we *e eleo taught. The Law course included— 

General Law of property, possession, servitudes, do. ; (ii), 
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Forest Law, and (iii), Criminal Law, both General and Forest. 
The Mathematics embraced chiefly Trigonometry and. Elemen- 
tary Statics, while to it were added Plan Drawing and Survey- 
ing, the work of the Junior Class* being necessarily more 
elementary. 

Thus it will be seen that a fairly intelligent student, who 
obtains the Hanger's certificate, should be competent to carry 
out most forest operations, to make thinnings, cuttings and 
valuations ; to survey his forests, divide them into blocks and 
compartments for working, to fell, log and transport timber, and 
prosecute offenders. We would suggest, however, that a little 
more acquaintance with the preparation of estimates, and es- 
pecially those for forest roads and small forest houses, such as 
are required by the Forest Codes, would be an advantage. But 
as it is, a passed candidate should be, under actual circum- 
stances, capable of carrying out the work of a large range or 
sub-division, and eventually becoming a Sub-Assistant Conser- 
vator. It is important that such men should, wherever possible, 
be employed in those Divisions in which professional work is 
going on, leaving those of a routine character to their untrained 
fellow Rangers. 

The work of the Vernacular Class seems to have been very 
thorough, especially in the very important subjects of Physical 
Geography, Physics and Elementary Chemistry. 

The students who followed the course came from various 
provinces, North-Western Provinces 16, Madras and Punjab 
11 each, Bengal 4, Coorg, Central Provinces and Burma 2 each, 
and Ajmere 1 ; while 10 were sent by the Native States of 
Mysore, Baroda, Patidla and Jeypore, and 4 were private stu- 
dents. There were none from Bombay, which is a pity, for the 
School at Poona can scarcely boast such a teaching staff and 
such appliances as can be found at Dehra. 

The results were that, 9 of the students obtained the Ranger’s 
certificate and 3 that of Foresters — and if, as may be hoped, 
the number of students should gradually increase — every suc- 
ceeding year will see a great addition to the number of Forest 
subordinates capable of understanding professional work, and 
a vast change for the better in the work of the Department, 
which outsiders are frequently apt to sneer at as being ‘ work 
that any body can do.’ 

It iB greatly to be hoped that in time this successful institu- 
ep farther, and not only carry out 
g Director that young officers from 
(vantage learn their language, their 
of their work at Dehra ; hut even 

• During the Junior coons, two months ( November end December) are devoted 
to Bnrveymgin the field, and the remaining months (July to October) era spent 
in Dehra in PUn Drawing and in the study of Fhvsia, Chemistry, iUthemetlcs 
and the anatomy and physiology of plants, which nicaaearily praeede Sylvicol* 
tan.— [E d.] 


non may ne &Die to go a si 
the suggestion of the actin 
Coopers Hill might with ac 
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pass one of their years of instruction at that institution. There 

HAiiliAK in PnMlnn/1 na in nnn Dn.'i* 


LliiJkj 


better staff of English professional Foresters than there ib at 
Dehra, and the instructors there should be able to instruct em- 
bryo Assistant Conservators as well as they can embryo Ran- 
gers. In conclusion, the last paragraph of Mr. Fishers report 
is worthy of reproduction — 

“It is evident, however, that the main objeot of the Dehra Dun 
Forest School is to train Raugers, and it is hoped that, now that well 
educated young men are coming forward for these appointments, the 
proper status of Forest Rangers may be recognized by Civil Officers, 
and that they may be ranked, by the authority of the Government of 
India, in the same position, and be treated with the same considera- 
tion, as Inspectors of Police and other public officers drawing similar 
pay to their own. This is far from being the case at present, and the 
absence of such consideration is a substantial grievance and hinders 
our obtaining better men for the Forest Department, the steady 
improvement in the revenues of which depends principally on the 
exertions of the men in charge of ranges/ 1 


NOTE ON BAMBOOS/ 

Bamboos may be propagated either by planting out sets from 
existing clumps, or by sowing seed. If sets are used they 
should be taken from vigorous two or three year old shoots with 
their rhizomes, and transferred with soil about the roots to the 
pit in which the bamboo is to grow. The stem should be cut 
back above a joint at about 5 feet,, and the set planted about 8 
or 10 inches deep in the early rains, and as quickly as possible 
after removal from the parent clump. The new shoots will 
then be thrown up from the eyes, and, all things being favour- 
able, bamboos fit for sale will be produced on good soil in about 
six or seven years. The stem may be removed and the set laid 
flat under the soil, as is done with sugarcane sets. This method 
has given good results, but the sets were regularly watered 
from a well. 

If seed is used, it should be put down in worked earth, just 
below the surface, and should be lightly watered. It will throw 
tip a shoot like grass, from the eyes of which new shoots will be 
thrown np during the first year. In the second year, other and 
larger shoots will be thrown up, and so on, each year’s shoots 
being larger in girth and taller than those of the preceding year 
mtil the full size of the culm of the kind of bamboo is attain- 

*The above is taken from a very readable little pamphlet by Colonel van Bo* 
y wn, Ooneervatoc of F ownta, Barar, and obtainable from lieaan. Thacktr and Co.. 

It ooesista of papers on Indisn Forestry originally published in the 
Indian Agriculturist” for 1964 , intended by the author to answer, In a popular 
— MW *, the question m What do you Forest officers do f *— [Bd]. 

8 M 
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ed. With snffioent rainfall, and in a good but not too moist a 
•oil, bamboos fit for Bale may be cut in from about seven to ten 
years. On poor dry land, or on sandy soils, the period may 
extend to twelve years or more. The seed used should be not 
more than a year old, and should be sown very sparsely in 
the bed. 

The first shoot that comes up from a seed never grows into a 
bamboo. As already explained, the eyes throw up shoots which 
develope into stems. Each stem comes up as large in girth as 
it ever will be. It first appears as a scaly cone covered with 
sheaths. It then rapidly attains its full height, when the leaf 
sheaths at its nodes either diminish in size or gradually fall off 
and give place to leaves ; the stem branches on its upper half, 
and on completion of the branching is matured. It does not 
grow any taller or stouter, nor does it solidify or fill up inside 
year by year,* but stands in the clump till it dries off and dies 
in from twelve to fifteen years. Each stem matures under 
ordinary circumstances in about twelve months. A clump of 
bamboos of, say, twelve years of age is thus a collection of 
stems from one to twelve years of age and of different sizes, 
the variety of size being caused not by the annual increase of 
the older stems, or of any individual stem, but by the fact that 
each annual crop of shoots produces stems of greater diameter 
and height than those of the preceding year until the limit of 
the normal size of the species in both height and girth is reach- 
ed. That limit may be reached in very favourable circum- 
stances in five years, a shoot of that year coming up, perhaps, 
two or more inches in diameter in the first heavy rains, and 
rising by October to 40 or 50 feet in height. The new shoot 
not being branched at first is able to make its way through 
its companions, and, as already said, it begins branching on at- 
taining its full height. 

All that has been now written of the manner of growth 
applies equally to stems produced from sets or from seed. But 
a clump produced from seed has its normal period of life before 
it, whereas a clump from a set has before it only that portion of 
life period which had not been already spent by tne parent 
dump from which the set was taken. 

The life of an individual stem is by no means the same as 
that of the clump to which it belongs. Individual stems die 
off in from ten to fifteen years, while the common life of the 
dump may extend over from twenty to forty or fifty years. 
Some species are shorter lived than others, and the duration of 
the longer lived species is not accurately known, but fifty years 
is probably the extreme. Individual stems thus dry up and die 
in suooession without seeding, but the dump lives out its nor- 
mal period, when it flowers, seeds, and dies ; all stems then 
living, whatever their age or sise, seeding and dying together. 

As each stem matures separately, and, once matured, will 
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never become any larger, it may be thought that when a clump 
has attained sufficient age to produce stems fit for Bale, such 
culms might at once be cut out and utilized. But this would 
stop the increase of the clump, for it is only the young stems 
that are less than four years old that send up fresh shoots from 
their rhizomes. It thus follows that the younger stems should 
be left till at least their fifth year, while the older stems may be 
removed, for they are matured are no longer reproducing them- 
selves and are saleable. 

This peculiarity of the bamboo makes it a matter of some 
little difficulty to decide whether a block of bamboos is, or 
is not, being overworked. The condition of the separate clumps, 
or of a large proportion of them, must be studied, and measures 
must be adopted, and enforced, to prevent the reproducing 
stems being cut out. They are often among the finest in the 
clump, and often also the handiest to the axe of the cutter. They 
must be preserved, while if too many old stems are left, the* 
young shoots will be hampered in their growth and become 
much twisted in their lower portions. Owing again to this 
peculiarity the closing of blocks of bamboo forest against cutters 
for a term of years may indeed protect the newer culms, but 
will also lead to many of the older ones being wasted. Eaoh 
case must be settled on its own merits, but where good supervi- 
sion can be enforced the closing of blocks is not advisable. 

In Bengal, in parts of the North-West Provinces, in the 
Deccan, in Mysore and Madras, and possibly elsewhere in India, 
it is an article of common belief among natives and acted up to 
in practice, that bamboos cut in the bright half* of the month 
are sure to be attacked bjr insects and to turn quickly to pow- 
der ; while those felled in the dark half of the moon’s coarse 
will last for a long time. It is also held that the new shoots are 
not sent up, even if rain falls, till the thunderstorms that pre- 
cede the monsoon have set in ; and, further, that the more the 
thunder, the larger will be the number of new shoots sent up 
that year. 


COST OF FIRE CONSERVANCY IN BURMA. 

The following note has been drawn up with a view of explain- 
ing to a slight extent the high cost of fire conservancy in the 
Pegu Circle, and it is hoped some officer from Berar and from 
the Central Provinces will favour the 11 Forester ” with informa^- 
tion explaining the low cost of similar work in those Provinces. 


* An experiment to decide this, vu carried out at Dehra in 1864, and the 
popular theory was folly confirmed, the 100 bamboo* cot in the bright moon being 
riddled by inaect boringa, whilat the 100 cut in the dark half of the month are 
•hMMt untouched, Itii probable that, the inaseta which eaoae the boripga only 
(laporitdCgioo height nights.— [to]. 
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To permit of a fair comparison of the cost of fire protection 
in the different provinces, toe following are some of the factors 
which must be taken into consideration : — 

(a). Number and area of the different tracts. 

?6). Physical aspect of these. 

(c) . Their position with regard to villages, cultivation, 

. rights of way through them, &c. 

(d) . Method of protection (including length and width of 

fire paths cleared). 

( e ) . Nature of vegetation cleared. 

(/). Cost of labour. 

(g). Duration of hot season. 

( [ h ). Number of officers solely available for this particular 
work. 

With regard to (a) it is clear that a number of isolated small 
tracts, which have to be fire- traced and watched, will cost more 
than one block containing the same area ; the length of outer 
fire paths is greator and more watchers are necessary. This is 
borne out by your Review (compare Bamoni Hill in Assam and 
the Gugamal reserve in Berar). 

The physical aspect of the country affects the cost in as far as 
over steep ridges and broken ground the paths must be wider, 
the process of clearing the paths is slower, and the cost conse- 
quently greater. 

Tracts distant from villages are affected ; there is the diffi- 
culty of obtaining labour and providing food as well as en- 
hanced daily rates. On the other hand, forests surrounded by 
villages or cultivation, and traversed by numerous rights-of-way, 
are, m Burma, of which province I am writing, liable to be 
fired by travellers, hunters, cartmen, &c., hence an increased 
number of watchers iB necessary. 

As for the method of protection where the boundary of the 
forest is formed chiefly bv a broad running stream, evergreen 
jungle or a precipitous ridge, over which fire cannot cross, the 
cost is nil, and although perhaps in a few places a little olearing 
or watching may be necessary ; divided over the whole area, the 
cost of this work is reduced to a trifle. 


The nature of the vegetation cleared must be considered, a 
line cut through bamboo or scrub jungle costs considerably 
more than one running through low grass or high tree forest. 
The cost of labour ana duration of the hot season are very im- 

S ortant factors, and it is quite certain where one officer can be 
eputed solely to look after the fire protection of one tract, the 
work will be carried out cheaper and better than if he has to 
supervise fire-tracing of three or four, and in addition carry out 
girdling, collect revenue, mark contractor's timber, &o., as is 
the case in the Pegu Circle. 

I have not the time to furnish a detailed description of the 
measures adopted for the fire-protection of the different tracts 
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in the Pegn Circle. In all there are 20 distinot blocks, scat- 
tered over the different divisions, four of these are under 100 
acres in extent and consist of plantations. The work of clear- 
ing the traces, with few exoeptions, is performed by daily labour 
(the daily rate of coolie hire is 8 annas, but occasionally amounts 
even to one rupee). In some forests of the Circle-, this work 
has to be commenced at the end of December, and upon com- 
pletion of the clearing, watchers upon Rs. 12 to Rs. 15 per 
mensem have to be entertained until the end of May or begin- 
ning of June. In only one block, Dowe, are we able to avail 
ourselves to any extent of evergreen forest or a broad stream. 
This, 31,750 acres in extent, is naturally protected upon three 
sides, and the fourth is cleared by the Karens, who undertake 
this work and the extinction of any fires for a lump sum of Rs. 
100 per season. Particular mention is made in the review of 
Myoawin. This is a small isolated experimental teak plantation 
formed by Mr. Brandis some 20 years ago, it abuts on one side 
on a village, and on the others has fields or taungya cultivation 
in close proximity. A clean trace has to be kept to protect it 
from the taungya fires, &c., and a watcher entertained to patrol 
the paths. That the latter is not a luxury has been shown upon 
more than one occasion, when fires have been discovered inside 
the plantation, and which have originated therein, and when, had 
it not boon for the watcher, the whole plantation would have 
been burned through. 

Rangoon, \ Poppy. 

14th August, 1886 . j 


WOOD FOR CIGAR-BOXES, &o. 

I have read the correspondence on this subject in recent num- 
bers of the 1 Forester ’ with much interest. I entirely agree 
with Mr. S. E, Peal in considering that ‘ tun or Poma ’ wood 
is the best we have in India for the purpose. There are of 
course others that will do, and among those referred to by “ ex- 
Btudent ” Dudbanga sonneratioidss and Alnus nepalensis might 
be used, but would not be nearly so good as several other woods 
that can be named, such as * bakayan, p Melia Azedaraoh (very like 
tiin) and Aorocarpus fraxinifolius . To put down in a list such 
coarse woods as Eckinocar^us and Elwocarpus is only to mislead. 

The boxes in which Tnchinopoly cheroots are usually packed 
are made of tiin, those used in Cooonada are made invariably 
of Adina oordifolia , but I doubt if that wood would be used u 
tdn wer© easily procurable in the Godavari forests. I strongly 
advise those who want a good cigar-box wood to stick to tun, 
the Indian representative of the (Spanish oedar, which I believe 
is Csdrda odarata . 
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It is worth noting here that aooording to the most recent de- 
terminations, neither the *Lali’ of Darjeeling nor the of 

Assam is Machilus odoratissima. The real Machilus odoratissima 
is the Punjab tree so common about Simla, the others will, I 
think, be found under other names, which I am Borry I do not 
yet know, when the next part of the 4 Flora of British India ’ is 
published. 

The three trees of Darjeeling, known to the Nepalese coolies 
as 1 Lali/ * Kawala ’ and ‘ Jagrikat ’ respectively will probably 
be described as distinct species, instead of being all placed, as 
hitherto, under Machilus odoratissima . 

The * Lepchaphal ’ has proved lately, from good flowers and 
fruit collected, to be not Phoebe attenuata , but a new species, 
to which Dr. King has given the provisional name of Machilus 
etiulis. 

I expect u ex-Student ” is mixing up cigar-box woods with 
those suitable for tea-boxes. It would be rather too muob to 
expect Mr. Sutherland to go to Darjeeling for such woods, when 
he can get tiin and bakiyan from the N.-W. Provinces. 


Ootacamuni), > 
30th August , 1886. / 


J. S. Gamble. 


GROWTH OF GRASS IN FORESTS UNDER PROTEC- 
TION FROM FIRE. 

In an official paper in the September number of the 11 Indian 
Forester ” Mr. Broun says — “ It is stated on good authority that 
in the Central Provinces under the influence of fire protection 
and irrespective of oover the grasB becomes thinner and shorter 
every year until it is only about half a foot high.” I wish 
this was a fact, but it certainly is not. During the past year 
the grass came up as luxuriantly and abundantly in the pro- 
tected reserves as they ever did before protection from Are took 
place. I speak of reserves covering an area of over 1,30,000 
acres in extent ; some of these have been continuously protected 
from fire and grazing for 15 years, others for 10 ana 8 years. 
The grass in very many open parts was over 3 feet high, and 
completely concealed the unbumt grass of the previous year. 

C. P. 


FENCING OF RESERVES IN JEYPUR. 

An extract on “ Fencing of Reserves ” taken from a report on 
the Jeypur State Forests by Mr. E. McA. Moir, Deputy Con- 
servator of Forests, has been oiroulated for general information ; 
but the only information given in this extract relates to the di- 
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mansions of the embankment and ditoh, and that the average oost 
per mile was Rs. 100. It is obvious that this is very meagre and 
can lead to no useful results. What one wants to Know is — the 
oost of labour at Jeypur — is the oountry flat or hilly — is the soil 
of clay, gravel, Ac.— what is the object of this embankment with 
ditch — is it for protection from fires or from cattle, or from 
both— how many miles of it have been constructed — has it been 
successful — what is the annual cost of repairs, Ac.? Unless 
information is given on these and other points the circulation 
of these extracts can do little good, and may result only in the 
needless expenditure of money in localities not suited for such 
methods of fencing. 


Snow-fall Measurements. — In the Transactions of the Asiatic 
Society of Bengal for April 1886, appears a paper by Mr. H. 
F. Blanford on some snow measurements taken at Kailung in 
Ladak by the Rev. A. W. Heyde of the Moravian Mission. 
The object of the observations was to ascertain the relationship 
between the thickness of snow and the equivalent number of 
inches of rainfall. ThiB was done in two ways —first, by cut- 
ting out with a rain gauge funnel the amount of snow cn a defi- 
nite area clean Bwept before the fall, melting it and measuring, 
and secondly, by melting and measuring that which fell into the 
rain gauge. The results were much more nearly similar than 
might have been imagined. From December 17th, 1885 to 
March 8th, 1886 inclusive, 70*36 inches of snow were recorded, 
giving, by melting, 6 -40 inches of water, or 1 inch of water to 
every 11 inches of snow. The rain gauge was not used all the 
time, hut from January 19th to March oth, 5*06 inches of rain 
water were obtained by melting snow on an area equal to that 
of the rain gauge, while 5*25 inches were recorded by the gauge 
itself. In only one case did the daily readings differ by more 
than 0*05 of an inch. The previous year’s experiments, not 
quite so accurately made, had given 1 foot of snow to 0*9 inch 
of water, or 1 inch of water to 13*4 inches of snow. The 1 
inch to 11, is probably more nearly correct, but for rough gene- 
ralities it is possible that 1 inch to a foot may be estimated. 



Review. 


IRRIGATION IN AJMERE 1884-85. 

The following remarks from Mr. Whiteaway’s report for 1884- 
85 on irrigation works in Ajmere-Merwara are interesting : — 

“ The character of the season has already been sufficiently indicated, 
poor rains in May, and the earlier part of the monsoon allowed but a 
comparatively small kharif area to be sown, but the spring harvest 
was a very fine one. Nearly all the tanks filled, a few in Ajmere, 
whose catchment area is small, did not fill, and the same may be said 
of Merwara. Jalia new tank did not fill, it depends on the tanks 
above it, and if they fill early in the season (which this year they 
did not), the later rains give a supply to it. The storm at the end 
of the rainB broke a number of tanks in Ajmere. 

“ The early rains were fitful, and in August there was a long break, 
but the hoavy storm which passed over the district in the last few 
days of that month and early in September, and which gave very 
heavy rain, especially to the eastern portion of Ajmere, will not soon 
be forgotten.*’ 

In the Chief Commissioner’s review of last year’s report, the 
increased quantity of water available in tanks is noticed, and it 
is suggested that, this is due to the policy of keeping the beds 
of tanas moist by not running off the water. It is probable, 
however, that thiB is hardly a sufficient explanation of the real 
fact that, there has been for a year or two more water available 
than there was formerly, inasmuch as the deliberate policy of 
retaining water in the tanks has only been adopted for the Bir 
Tank. 

It is said to be due to two facts. The first is improved ad- 
ministration, which is due solely to the number or men now 
available ; the waste of Water which is cheoked by this means 
is very great indeed. 

The other fact is connected also with this improved adminis- 
tration, and was suggested by a zemindar in Merwara to ac- 
count for the splendid fields of cotton grown under several 
tanks from the surplus water of last year where so muoh cotton 
had not been noticed before* His explanation was the strict- 
ness with which the making of beds or kyaris in irrigated land 
is now insisted on. This cause is a possible one, and should 
be investigated further, but some form of water metre is needed 
and they are very costly. There is another possible cause, and 
that is the existence of the jungles. 
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EDIBLE BIRDS’ NESTS. 

I send a detailed report on the collection of edible birds’ nests 
during the past season. 

On November 1st, 1885, I took charge, in my capacity as 
officer in charge of the Andamanese, of the monopoly of edible 
birds’ nest and trepang. 

On November 5th 1 proceeded in the steam barge round the 
islands for the purpose of examining and cleaning tne birds’ nest 
caves. The weather was exceedingly inclement, out I managed 
to visit most of the caves known to the Malay collectors. 

The rains lasted unusually long, and on re-visiting these caves 
in January I found, instead of the crop of nests I expected, that 
the birds had scarcely commenced to build. It was not until 
the end of February that the collection of the nests oommenoed, 
and since that time three crops have been brought in. A 
fourth crop might have been collected, but it was thought 
better to leave those nests for breeding purposes. 

The mode of collection is as follows : — 

Before the arrival of the swallows, and as soon as the wea- 
ther is sufficiently settled, say about the first week in November, 
all the caves in the islands should be visited and thoroughly 
cleaned, the portions of old nests and debris being removed. 

After the arrival of the birds, and as soon as it is ascertained 
that they have built their nests, all the caves should be visjted 
and the nests collected and brought in. The date of this visit, 
and indeed the number of collections during the season, is fixed 
by the time at which the north-east mqpsoon rain ceases. 
Being unusually late this year, we did not commence nest col- 
lecting till the end of February, brifc with a dry December the 
collection might commence on the 15th January. As the 
collection of nests from the present known caves takes about a 
month, and the swallows rebuild their nests in six weeks or so, 
the collectors should wait about ten days in Port Blair, and then 
go out again, taking care to observe exactly the tame order in 
their rounds. The nests may be collected until the commenoe- 
ment of the rains, when the collection should cease, and the 
birds left to breed. Although the great demand is for the white 
nests, still it may be remarked that the fuous attachments of the 
gn* nests, and the eld nests gathered in the November olean- 

8 IT 
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ing, may be sold locally at Rs. 5 per seer, and should therefore 
be collected. Each collection averages about 52 lbs. of nests. 

To make the collections, the following staff is employed : — 

Ahyu, a free Burman, on Rs. 40 per mensem. 

2 petty officers of the Andamanese Department. 

3 labouring convicts of the Andamanese Department. 

6 Andamanese. 

1 large 12-oared boat, supplied with a mast and sail, and 
manned by a manji and 12 men (convicts). 

The six collectors are supplied with torches, rough ladders, 
axes, and dabs ; also with a large clean bag lined with linen 
slung to the side, and an iron implement about a foot long with 
three prongs at one end, the other end being shaped like a cold 
chisel. These men detach with this implement the nests from 
the sides and roof of the caves, placing them carefully in their 
bag, from which, at the end of the work, they are transferred 
to a box provided with a lock. 

The greatest care is necessary in detaching the nests from 
the caves that they should not be broken or soiled. 

After being brought in to the settlement, they are cleaned 
and packed m circular bundles, about a foot in diameter and 
4 inches thick, for export. The refuse from the cleaning should 
be saved and sold. 

The caves at present known are : — 

Passage Island, where a small quantity of the best nests 
are procurable, but which is only approachable in the 
calmest weather. 

North Cinque Island, to which the same remarks apply. 

Ohiriya Tapu, 1 cave. 

North Coast of Rutland Island, opposite Yaratan, 1 cave. 

Jolly Boy Island, north side, 1 cave. 

Malay Tapu, 1 cave. 

Montgomery Island in Port Campbell, 1 cave on west side. 

Neil Island, 1 cave on north-east coast, very difficult of 
approach. 

John Lawrence Island, east coast, opposite East Island. 
The cave is hidden by a mangrove swamp. 

Strait Island, South Point, 1 cave. 

Passage Island, Sonth Point, 1 cave. 

South Button Island, several caves, yielding the best quality 
of nests. 

There are oaves at Ron gat and at Puluga-laka-Bang. 

About 3 miles inland at the north end of Stewart's Sound, 
large oaves are to he found in a hill, from which the greatest 
quantify of our nests are obtained. 

In Borneo, from whioh country China obtains the majorify 
of her birds’ nests, the better qualities of nests are found to 
oaves in the interior, in a crystalline limestone rook, only an 
infendr qualify of nests being found on the sea shore. iWe 
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remarks apply equally to the Andamans, and I have no doubt 
that when tne interior of the islands is explored, that many more 
nest-yielding caves will be found. All our present knowledge 
is derived from the Malays, who through fear of the Anda- 
manese did not dare to search the interior. The explorations 
should be confined to hilly country, where the crystalline lime- 
stone formation predominates. This formation is very common 
throughout these islands. 

1 have observed two kinds of swallows, both of which build 
in the caves. The larger bird has more white in his plumage, 
and builds a nest of twigs and grass, <fcc., glued together, and 
attached to the rock by a peculiar mucilaginous matter. The 
smaller bird builds a nest of white mucilaginous matter entire- 
ly, and it is this nest which is so much sought after. 

The nest is built in the form of a small bracket attaohed to the 
side or roof of the cave, of u semi-circular form, with a radius 
of about 1£ inches, and regarding the matter of which it is 
composed opinions differ. 

The swallow ( Ilirundo fuciphaga ) is supposed by some to 
make this matter, which resembles isinglass, from a species of 
seaweed (fucus) resembling carrageen and Iceland moss. I 
have often seen this seaweed, but have never seen the birds on 
the seashore gathering it. 

Another theory is that the bird excretes this matter from his 
own throat during the breeding season. 

As the best nests in Borneo are found a long distance in the 
interior, the first theory would not seem applicable. I am un- 
able to give any decided opinion in the matter. The natives, 
have many theories, such as that the bird brings the matter 
down from the sun, &c. 

In the season I have always been able to find a cave, whether 
on the coast or in the interior, by looking for the swarm of 
swallows always hovering over it. In large caves, where it is 
dark .and torches are used, the birds ana the hats, who also 
build there, are very troublesome. 

A specimen nest is Bent herewith. 

The mgnner of cooking the nests is as follows: — Thev are first 
soaked Hn cold water for two hours, when they swell up, and 
become soft. They are then easily picked to pieces and oleaned. 
After this they are boiled in clear chicken broth until dissolved, 
a process occupying about two hours longer. The usual allow- 
ance is onO nest (value one rupee) to a teacupful of soup. Any 
olear soup may be used. Tne nest is absolutely tasteless and 
flavourless, ana I have not found that it is particularly streng- 
thening or useful in any way. 

The nests are at present sold in Rangoon, and the market 
there appears to acknowledge three classes of nests >— ' 

No. 1, which consists of large pure white nests, averaging 
from Rs. lift— 150 per visa OH ft®*) 
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No. 2, which consists of clean but slightly coloured nests, 
averaging from Rs. 100 — 140 per viss. 

No. 3, l^ing the more discoloured and dirtier nests, aver- 
aging from Rs. 75—1 15 per viss. 

The refuse also sells at from Rs. 5—15 per one seer. 

A financial return of the past season is attached. The seasons 
are calculated from November 1st to October 31st. 

I would remark in conclusion that all the collectors, but 
particularly the Burman Ahyu, have worked remarkably well, 
and can be trusted to carry on the work. 

Cash Account of the edible birds' nest industry . 

rs. a. r. 

Total Receipts, ... ... ... 4,798 14 0 

Expenditure, ... ... ... 798 14 0 

Balance, ... 4,000 0 0 

Port Blair ; 1 M. V. Portman, 

The 15th June , 1886. J Officer in charge Andamanese . 


RESOLUTION BY THE GOVERNMENT OF INDIA ON 
THE MEMORIAL SUBMITTED BY THE HITA- 
SADHINI SABHA, OF GOLAGHAT. 

In the first letter cited in the preamble, the Hitasddhini Sabha , 
while alleging that formerly all forest produce was free to the 
people generally, complain : — 

(а) , that the Government has recently for the first time as- 

serted the right of the State to forest produce grow- 
ing on State lands ; 

(б) , that royalties and rates have been levied on forest pro- 

duce derived from State property, and that in this 
way even bamboos and canes nave been taxed, which 
were formerly free to all ; 

(c) , that royalties have been imposed on forest produce 

growing on lands held by raiyats, both khxraj and 
nisf-khtraj ; 

(d) , that almost all the trees which are necessary for build- 

ing purposes or otherwise, and on which the raiyats 
depend for fuel, have been declared to be^reserved ; 

(e) f that the free salvage of timber, on which the people 

living on river banks depend for building material 
and firewood, has been stopped ; and, 

(/), that hardship and inconvenienoe have been caused to 
the people by the constitution of reserved forests in 
thioUy-populated parti of the country. 

With regard to tne first three of these allegations the Gover- 
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nor-General in Council observes that the practice in Assam in 
regard to the levy of royalty and rates is, and has long been, as 
follows : — 

Baiyats are entitled to take forest produce, other than reserv- 
ed trees, free of charge for their own use from, all district 
forests, only paying a royalty when such produce is taken for 
sale. In botn cases a permit from the mauzaddr is required be- 
fore forest produce is removed. These permits, which are 
necessary to prevent fraud, are granted free of charge in the 
first case, and on an annual payment of 6 annas in the second. 
Baiyats taking up new land are required to pay for the reserved 
trees growing on it only if they desire to cut them ; otherwise 
no royalty is payable. No royalty is levied on trees planted by 
the raiyats themselves, or allowed to grow after the land has 
come into their possession. Raiyats holding at favourable rates 
( nizf-khirdjddrs ) pay half the ordinary royalty. 

As to allegations (d) and (e) it has been ascertained that the 
true state of the case is as follows : — 

(d) , both timber and fuel fit for ordinary buildings and home 

consumption* are under existing rules obtainable 
free of charge from district forests when required by 
raiyats for their own use ; the number of reserved 
trees has been reduced within recent years, and few 
of those comprehended in the list are found within 
any one locality, 

( e ) , inferior drift timber may be salved and appropriated 

by the finders, but the appropriation of timber of the 
more valuable kinds is restricted, the finders receiv- 
ing salvage at fixed rates. 

The Chief Commissioner reports that the villagers acquiesce 
cheerfully in the latter arrangement. 

It appears from the Chief Commissioner’s report that there 
are no newly-reserved forests in the Goldghdt sub-division ; and 
any reserve which may hereafter be formed will be constituted 
under the Forest Act, which requires a very detailed enquiry 
into all existing rights. 

On a careful consideration of all the facts of the case, the 
Governor-General in Council is of opinion that the Forest rules 
Are worked in Assam with the fullest leniency compatible with 
adequate protection of the forests from destruction, that they 
involve no hardship to the raiyats, that the orders to which the 
petitioners take objection have been in force for' a long series of 
yaws, and that no sufficient ground for interference is disclosed 
by the petition of the Uitatdakini Sabha . 

memorandum on killing, preserving and 

TRANSPORTING INSECTS. 

For killing insects, the best thing is a tin cylinder — say, an 
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empty tobacco-tin — -with a closely fitting removable cap lid at 
eaon end. The ordinary half-pound tobacco tin, which is about 
inches long with a circumference of 9 j inches, is a conve- 
nient size for most insects. Into this a perforated tin dia- 
phragm may be fixed, at about 1£ inches or 2 inches from one 
end of the cylinder. The larger chamber will contain the insects 
to be killed, while the smaller one will be used as a receptacle 
for poison. 

Tne most effective poison against insects is cyanide of potas- 
sium, but its peculiar property of deliquescing with either heat 
or moisture renders it difficult to use. I have tried making up 
strong solutions of it with plaster-of-Paris (calcined gypsum), 
but I find the effect goes off too rapidly, and the hardened cake 
soon becomes perfectly innocuous. 1 have also tried enclosing 
solid pieces of cyanide of potassium in plaster-of-Paris, but I 
have not yet succeeded in getting the plaster to set properly. 
Should further experiments in this direction turn out better, I 
hope to be able to supply a convenient form of insect poison to 
any one who wishes to possess it. 

Hitherto, I have employed essential dil of almonds, a drop or 
two of which on a small piece of sponge is quite enough to fill 
a tobacco tin with strong fumes of prussic acid. In place of the 
oil, ordinary flavouring essence of almonds may be used, but its 
effect is not so good. The oil may be obtained from any che- 
mist at every large station, while the flavouring essence is pro- 
curable from all provision dealers. Ordinary benzine is also very 
effective, and is easily obtained from any chemist. It has further 
the property of removing greasy stains from the wings of moths, 
when directly applied. Before being placed in a collection, the 
insect should be painted over with a fluid composed of — 

1 quart of methylated spirits. 

1 oz. of mercuric chloride (corrosive sublimate). 

1 oz. of carbolic acid. 

This will preserve it from insects and mould. 

Larvae of insects — grubs of beetles, bees, wasps, Ac., and ca- 
terpillars of butterflies and moths — may be preserved in spirits 
of wine. 

For transmission by post, larvae may be sent in bottles of 
methylated Spirits. Beetles, grasshoppers, and hard-bodied in- 
seots generally, should be placed in tin-boxes with saw-dust, over 
which benzine' should be liberally sprinkled. 

The various Species of insects in one box may be separated 
by layers of paper. Lepidoptera (butterflies and moths) should 
be packed, with their wings together, in pieoes of paper folded 
into triangles with die edges overlapping. The specimens must 
not be left loose in the box, but so arranged that they oannot be 
shaken in transit When packed with mseots, the box should 
have all its interstices covered with gum paper carefully applied, 
so as to exclude all enemies. 


U. H. Cliffobd. 
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Shall we look after our Forests ? — Another report has just 
been published from the Select Committee on Forestry, of which 
■we gave some account last year (see Timber Trades Journal , 
Vol. 19, p. 143\ with extracts from the evidence obtained at the 
se\eral meetings of the Committee ; which appears to have 
commenced its sittings this year on the 19tb of May, and termi- 
nated them on the 18th June, after four attendances, trip., on the 
1st and 4th of June, besides tde first and last meetings. Sir 
John Kennaway was chosen President, but on two occasions he 
was absent, and Sir John Lubbock was called to the chair in 
his place. 

Tne following draft report, agreed to at the final meeting, 
summarizes the Committee’s labours up to date, and, with pos- 
sibly the best intentions on the part of the members, it is not 
easy to discover that anything definite has yet been done to pro- 
mote the objects for which the Committee was appointed ; that 
is, to determine whether a college or school of forestry was ne- 
cessary, and if so, where to establish it. What has yet been 
done amounts to no more than this 

“ Your Committee have taken some evidence upon the matters 
referred to them ; but have not had sufficient time to conclude 
their investigation, on account of the dissolution of the present 
Parliament. They have, therefore, agreed to report the evi- 
dence already taken to the House, and to recommend that a 
committee on the same subject should be appointed in the next 
Parliament.” 

Colonel Pearson, who was one of the principal witnesses on 
the last occasion, was first re-called and re-examined, as a man 
of great experience in the forestry of India and in France^ But, 
as he gave a very full explanation on the forme r occasion, 
his evidence was not muoh more than a recapitulation of what 
had already been published. In answer to questions put by Sir 
John Lubbock, he gave a full account of the state' aBd require- 
ments of forestry as a practical and useful study,' likely to be 
beneficial to the country in improving the growth and quality 
of its timber. He insisted a good deal on the necessity of any 
school of forestry being contiguous to some forest, to which the 
pupils should have free aocess for the purpose of obtsinmg prac- 
tical knowledge ; and when under examination by JDr. Farqu- 
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harson, he said, in answer to an inauiry, if there were any 
forest near Cooper’s Hill, to which tne pupils there could be 
taken — 

“ No 1 That is precisely what I wished to convey by my evi- 
dence. To my mind the instructions now given at Cooper’s 
Hill will be thrown away, unless a tract of forest is provided, 
handy, to which pupils can go. I do not see how it can be car- 
ried on without it. 

It appears the Crown has plenty of forest land near Cooper’s 
Hill, and the want may be supplied if the authorities can be pro- 
pitiated on the subject ; at least, certain privileges might be ac- 
corded to pupils of the School of Forestry, to perambulate the 
forest for tne purposes of instruction, and under proper regula- 
tions. Col. Pearson answered interrogatories from nearly every 
member of the Commission present, viz., Sir J. Lubbock, Mr. 
Chas. Acland. Dr. Farquharson, Mr. Nortkcote, Mr. Biddulph, 
Sir George Grant, Sir E. Lechmere, and Mr. Mark Stewart, 
and he gave a great deal of information which spreads over 
about fourteen folio pages of the thirty-nine which the report 
comprises. Much of it related to the larch, its liability to dis- 
eases, and how to counteract them, for which we must refer the 
reader to the report itself, which is printed by Hansard, and 
may be had of any bookseller for sixpence. 

The next who presented himself for examination was the Rev. 
John Crombie Brown, LL.D., also a great forest authority, well 
known as an author of books on the subject. In answer to Sir 
J. Lubbock, he gave a circumstantial and comprehensive account 
of a course of forestry extending through the varied seasons of 
the year, and was zealous for a very liberal education being 
given to forest pupils, including practical chemistry, engineer- 
mg, geology, agriculture, political economy, conveyancing or 
bandaging and surgical appliances, and animal physiology. 

“ I may add (he says, p. 16 ) that in connection with the above 
studies I would advise that a course of instruction should be 
given in forest botany, in forest mycology, or the study of fungi, 
in forest entomology, in forest ornithology, and in forest mas- 
ology.” 

“The Lord deliver me from Sir Harry Vane l ” exclaimed 
Cromwell in forcibly dismissing the Long Parliament, and we 
imagine some such ejaculation would be likely to escape the 
unfortunate pupil’s lips in reference to Mr. Crombie Brown^ 
LL.D., if his curriculum, with all its mysterious “ologies, 
were inflicted on him. Even the Interrogating Commission- 
ers must have raised their eyebrows at the “ words of learned 
length and thundering Bound*” which flowed from this learned 
gentleman’s tongue as easily as if they were only monosyl- 

u And still they gazed, and still the wonder grew. 

That one small head should carry all he knew.” 
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Dr. Farquharson seemed to think such an education as the 
reverend gentleman had suggested oould hardly be commonly 
required, tor he said— 

“ This elaborate course of study, that you suggest, I presume 
was only for those foresters who are to be employed abroad in 
public works ? ” 

Nor does the answer altogether satisfy the reader of its neces- 
sity. * 

“ My view is (says the Rev. Mr. Brown, p. 17) that the stu- 
dents should be trained as students, and, if necessary, fitted for 
any employment in India, and the Colonies, or at home, for their 
being thoroughly qualified scientific students of forestry, with 
the full knowledge of the practical application of the science.” 

Asked how he would deal, in his educational Bystem, with the 
class of foresters “ to whom we pay eighty to a hundred pounds 
a year,” he was of opinion that if the suggestions he had made 
were followed “ they might attend one year or more, and ar* 
rangcmcnts might be made for giving them instructions in the 
evening, so that they might support themselves by working in 
the nurseries in the neighbourhood of Edinburgh,” Ac. All 
this heap of knowledge to be crammed into the head of a man 
who is to support himself by “working in the nurseries of 
Edinburgh ” (if he can get the chance), where, of course, he 
would be under the orders of a superior, who would require 
him to follow directions, and not to parade his scholastic acquire- 
ments, for which there would be no occasion. Nor is it always 
a recommendation to employment that you know more than 
your master. The unlettered day labourer can be trusted to do 
the work he is used to in a workmanlike manner. What more 
can the manager require ? The well-taught man is, however, to 
be preferred, according to an old Latin precept which we learn- 
ed at school. The acquisition of useful knowledge, as a rule, 
soften the manners. Nec rivit esse feroa . 

Dr. Brown’s theory was quite opposed to that of Col. Pearson, 
who thought an intelligent practical forester, would learn almost 
all that was necessary in about as many months as Mj% Brown 
would give him years. Questioned by Mr. Mark Stewart as to 
the waste going on abroad, whether he thought the value of 
wood likely to increase in this country he answered— 

“ Much will depend on the value of iron, and the <extept to 
which it can be used instead of wood. One reason why so little 
attention has beengiven to scientific forestry in Britain, as com- 
pared with the Continent, is that we have fuel apilrt from 
wood at oommand, which they have not. We have timber 
brought from all countries, and valuable woods from all nations 
freely introduced, and therefore there has been no necessity for 
the same amount of attention being given to the subject here.” 

In illustration of the expense of transport he asserted that at 
the Cape of Good Hope they could gat amber cheaper from the 
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Baltic than from the Table Mountains, just at the hack of their 
city. 

Mr. W. Schlich, Ph.D., was next called in and examined. 
This witness is Inspector-General of Forests in India, and of 
twenty years* experience in forestry. He was not of opinion 
that tne supply of timber to this country would fall off very ra- 
pidly, but he thought that u the supply from Canada woula run 
short before that from ft u»sia and Norway.” This gentleman also 
went through a long examination, and gave his replies in a very 
distinct ana direct manner. His opinions on practical forestry 
and the necessary education for it coincided more with those of 
Colonel Pearson than with the Rev. »J. C. Brown's. Our limits 
warn us that we can only afford him an extract or two. Asked 
by Dr. Farquharson if the demand for timber was not diminish- 
ing in this country (question 323), be said — 

“ It certainly did not occur to me that the imports were fall- 
ing off, and, as for the home produce, 1 think it is only possible 
to make a very rough estimate of what it comes to. The value 
of the home-grown timber has been estimated at £3,000,000 a 
year.” 

Then it was suggested that iron was largely supplying the 
place of wood for ship-building ? 

“ Yes ! But at the same time a much larger quantity of iron 
and wood together is required than was required twenty years 
ago.” 

Nor did he think that if railway sleepers were to be made of 
steel and iron, the demand for wood thereby would appreciably 
decrease. 

“ It strikes me that the demand for wood and iron would in- 
crease at the same time.** 

Asked about Stettin oak, he said that was a very general 
term. It might come from that quarter, but where it exactly 
comes from is quite problematical. He gave no opinion as to its 
comparative value with English oak. He thought that which 
grew slowest would lie the best. An opinion which has been 
combated in our columns. When told that there was a large 
quantity of English oak ready to come into the market if the 
price rose, he replied, “ If the owner of oak timber is waiting 
for that, he may have to wait some time.” It was admitted that 
Stettin oak was much more in demand than English for railway 
purposes, and the reason in, no doubt, that it is cheaper, straight- 
er grown, better prepared for market, and converted to imme- 
diate use with much less waste. 

For ships’ timbers the preference would lie the other way. 
This gentleman’s evidence occupies thirteen folio pages, and was 
elicited by inquiries from almost every member of the Commit- 
tee present After him. at page 33, Mr. Julian C. Rogers was 
called in, a member of the Surveyors’ Institution, which is a 
purely examining body. He was of opinion that the forests at 
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home and abroad were going to decay, and he had no hope of the 
lands being re-afforested by the owners, and that Government 
ought to taKo up the subject as a purely national question. One 
statement he made which strikes one as quite at variance with 
common report, if not with common sense. It is only within the 
last twenty years that British Columbia has been thought of as 
a timber-exporting country, and its forests are still spoken of as 
almost impenetrable and inexhaustible ; yet in the answer to 
question 450, put by the chairman, he saia : — 

u It appeared that in the colony from which we could hope to 
obtain the largest supply of timber, British Columbia, all the 
timber in accessible situations has been cut and exported .” 

We have italicised the last part of the sentence because the 
revelation is so astounding. We are still obtaining the bulk of 
our American timber from Canada, whence we, and indeed 
Southern Europe generally, have been taking large supplies for 
the last century, and the demand even now is inadequate to the 
supply. Where, then has all the accessible timber of British 
Columbia gone ? It does not pay to send it here. 

Mr. Itogers thought a three year’s residence at College, as 
part of the training for land agents, impracticable, and out 
of the question, whether at Cooper’s Hill or at Edinburgh, and 
he adds : — 

“ The most that could be done for them would be to institute 
a system of lectures ; and I venture to think that lectures in 
London in the winter on purely theoretical subjects, and a course 
of lectures on Saturday afternoons in the summer at Kew, with 
one or two excursions for the purpose of practical instruction, 
would meet all requirements, but residence is totally out of the 
question.” 

Such are the opposing opinions of great authorities I 

The examination of Mr. Alexander Mackenzie, the Director 
of Epping Forest, which terminated the business done by the 
Committee, was very brief, and we have only room for his con- 
cluding observation, in reply to Sir Edmund Lechmere (question 
528 and last), as to whether he found (through this indiffer- 
ence of landlords) a want of intelligence on tne part of wood 
bailiffs? 

“ Yes, I do, very great indeed, I have very seldom been able 
to stir up anybody’s attention to the management of timber. I 
may be an enthusiast ; but I think those gentlemen who do not 
take it up miss a very great pleasure, and can have no idea what 
ib in store for them.’ 

The impression left on the mind of the reader after going 
through the report is, that all the earnestness on -the subject of 
sohoott or colleges of forestry is limited to professionals. The 
outside public, including even landlords themselves, cannot be 
aroused to any enthusiasm on the question ; and we fear that 
opart fn>m India, to whioh may now be added Burma, where 
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English experience in timber would be appreciated, chiefly as 
knowing the marketable values of the forest produoe, these for- 
est students would not And many localities eager to give them a 
living salary for their scholastic acquirements after all. 

If Government saw fit, in so good a cause, to introduce an 
Act to require every land-holder to keep a certain portion of his 
property under forest cultivation, then able foresters would come 
into demand. Short of that, we fear the locus standi of forestry 
and foresters has yet to linger long ere it will receive any im- 
portant elevation . — Timber Trades Journal . 


Indian Forests. — On 16th July an interesting meeting took 
place in the Conference Hall of the Colonial and Indian Exhi- 
bition when l)r. Brandis, C.I.E., F.R.S., late Inspector General 
of Forests, gave a graphic description of the forests of India, 
and a review of the system which has been adopted during the 
past forty-five years to prevent the destruction of the timber 
and resources of the native woods. Mr. R. B. Chapman, C.S.I., 
occupied the chair, and amongst the audience we observed 
Mr. Baden Powell, Dr. Cloghorn, Colonel Beddome, Mr. Drys- 
dale of the Indian Forest Service, also Sir George Bird wood, 
Goneral Frederick Cotton, General It. Maclagan, General Mac- 
Leod Innes, General Crofton, R.E., Dr. Thornton, Mr. Farmer, 
late of New Zealand, Mr. Wardle, Mr. Simmonds, Dr. William 
Markly, of Oxford, and many others. 

Dr. Brandis then read the following paper : — 

India of the present day is entirely different from what it was 
forty-five years ago. Some of the most important provinces 
have since that time become incorporated with the British Empire. 
Not including the recent acquisition of Upper Burma, an ag- 

S te area of 270,000 square miles now inhabited by forty-one 
ns of people has Bince 1840 been added to the British In- 
dian Empire. A network of telegraphs, roads, and railways has 
brought about a revolution in the trade, and in the whole man- 
ner of transacting business and their rapid means of looomotion 
are working quickly a complete change in the habits of this 
populous but formerly slow country. Canals and other irriga- 
tion works have brought under cultivation several millions of 
acres. At the same time internal customs lines and other ob- 
stacles to 1 the free interchange of products between different 
provinoes have disappeared, the duties on both import and ex- 
port trade have been removed, and the value of the external trade 
nas during this period increased more than sevenfold. 

To the observant traveller whose experience of India has not 
been limited to a cold-weather tour by steamer and railway, or 
to a few weeks' shooting in a comfortable and well appointed 
camp, one of the most remarkable of the many changes which 
India has undergone during this period has been the rapid ex* 
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tension of cultivation within the British territory. Over entire 
districts the forest has been cleared, and vast areas of formerly 
dreary waste* have been converted into smiling fields and pro- 
ductive gardens. At the same time, the demands of wood and 
timber for the construction of railways and qther public works 
have caused a destruction of the forests during this period which 
has been most remarkable. 

India was probably not originally like Northern Europe a 
forest country ; the drier provinces of North-Western India were 
probably always bare and without forest ; and in the extensive 
and densely peopled plains of Northern India, the forest had 
probably been cleared several thousand years ago. But a large 
portion of the country has a moist climate, and is hilly, and m 
the moister districts on the hills and in some places in the plains, 
there were forty-five years ago and there still are large areas of 
forest, but since then the forest has everywhere been broken into 
by the extension of cultivation and by the rapidly increasing 
demands of railways and other public works. 

In the British Isles, the number of species of indigenous trees 
is about thirty ; in India there are considerably over 1,500. But 
among this large variety there are only about a hundred that are 
in general use. In a warm climate like that of India, timber 
decays rapidly, or is attacked by insects, and only those few 
kinds are in general use which are durable, and otherwise suit- 
able to be worked, not too hard or not too heavy. Naturally the 
demand has always been greatest for the most valuable lands. 
The foremost of these is teak, the king of the Indian timber, and 
thus it came to pass that as long ago as the commencement of 
this century, measures were taken in order to preserve the nar 
tural resources of this valuable timber. Effective measures on 
a sufficient scale, however, were not taken until the rapidly pro- 
gressing destruction of forest and timber in more modern times 
snowed the necessity of such action. 

The system whici has now been adopted in this matter is to 
select suitable areas of forest lands which are at the disposal of 
the State to oonstitute them State Forests under the Forest law ; 
to buy off or to commute by the grant of land any rights which 
the population in the vicinity may have in these lands ; to mark 
off on the ground the boundaries in an unmistakeable manner ; to 
place these areas under effective protection ; to improve them by 
sowing and planting wherever necessary ; to open them out by 
roads or by the improvement of water communication, and to 
arrange cutting, and the work generally by a systematic plan of 
operations. These State forests now aggregate thirty millions 
of acres, which is about 5£ per cent, of tne total area of British 
territory in India. 

The primary object of these measures is to maintain a perma- 
nont supply of timber and charcoal and other forest produoe, and 
the sale of this produoe yields at present an annual revenue 
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to the State of over ten millions of rupees, of which revenue, 
however, two-thirds are expended upon establishment, upon 
planting upon roads, and upon other works of improvement, so 
that the net income from these estates amounts to only about 3 1 
millions of rupees. These State forests, however, are expected 
to do a great deal more for the people of the country than to 
provide a permanent supply of wood and timber. During 
seasons of arought and famine, which, unfortunately, owing to 
the peculiar climate of India, occur from time to time, ana to 
which the country will probably always be liable, the chief diffi- 
culty generally has been the mortality among cattle. Grain can 
be carried long distances to feed the people, but the carriage of 
cattle fodder in sufficient quantities is difficult. -The cattle 
therefore either die, or must be driven away to distant districts. 
In the drier parts of India grass grows more plentifully, even in 
exceptionally dry seasons, under the partial shelter of trees and 
bushes. In some of the Rajputana States, the forest reserves 
which the Native Chiefs had ages ago established chiefly for 
shooting, are, in times of drought, opened to the cattle of the 
surrounding country, they feed upon the grass, and to some 
extent also upon the branches of the trees, and bushes, and 
much mischief and suffering are prevented thereby. 

Acting upon this experience, State forests to tho aggregate 
extent of 89,000 acres have been established in the adjoining 
British district of A j mere, and the grass which grows up abun- 
dantly under protection on these areas has already on several 
occasions furnished a most welcome supply of cattle fodder to 
the villages in the vicinity of these forests. For similar purposes 
have State forests been formed in some of the drier districts of 
the Deccan and of North-Western India, and this is the com- 
mencement — very small as yet — of a measure the future impor- 
tance of which it is difficult to estimate. 

How far the protection and improvement of these large forest 
areas may have a favourable effect upon the climate of the drier 
regions of India, of those which are most exposed to drought 
ana famine, we are not yet able to say, but it is certain that the 
improvement of the forest has in many instances done good al- 
ready in affording shelter against hot scorching winds, and the 
dew has increased in their vicinity. Nor are indications want- 
ing that in a hot climate like that of India, the forests will even- 
tually have the effeot of lowering tho temperature in the hot 
season, of increasing the atmospheric moistnre in their vicinity, 
and possibly of augmenting the rainfall. These, however, are 
as yet uncertain and problematic results, and in framing the 
measures of forest policy, they ought not yet to be taken into 
aooount. 

Certain, however, it is that hilly countries and especially in 
countries where, as in India, the rain falls at certain seasons only, 
and then falls in excessively heavy showers, a covering of forests 
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protect the soil from being washed away, and prevents Btreams 
from silting up and fertile valleys from being covered with sand. 
In this respect denudation has already done much mischief in 
India, and such mischief can only be prevented by the protection 
and establishment of forests. 

There is no doubt, moreover, that the surface drainage and 
the water supply of rivers in hilly countries is best regulated by 
forest growth, and that irregular floods in rivers are to some 
extent diminished thereby. 

The management of thirty millions of acres of State forests 
demands a large staff of officers. The majority of these offioers 
are natives of India. Europeans are employed in a comparatively 
small number only of the superior appointments. The backbone, 
so to say, of the Indian forests staff will, when the organisation 
is completed, eventually bo the forest rangers, the officers, with 
whom rests the executive management of the forest estates, 
and who have the control of the forest guards, and the other 
protective officers. In order to give to these forest rangers, 
who are all natives of the province where their forests are situ- 
ated, the needful and scientific and practical training, a central 
forest school has been established at Dehra Dun, at the foot of 
the Himalaya ; and a large extent of forest, situated both in 
the hills and in the plains, has been attached to it, to serve for 
the practical part of their instruction. Had the organisation 
of the forest business in India been completely carried out there 
would at this time be upwards of 1,500 forest rangers in all 
the provinces. 

In this manner, and mainly through the teaching at the Debra 
Dun Forest School, it is hoped that forestry, which originally 
was an exotic introduction, will eventually become the property 
of the people of India, and will be developed by them for the 
benefit of their country. 

The directing and controlling staff consists at present of about 
170 officers, and is not likely to be much increased. The inten- 
tion was when the organisation was framed, that really first-rate 
Native forest rangers might earn their promotion to the directing 
and controlling staff by distinguished service as rangers, ana 
this plan will doubtless bo carried out. At present the superior 
staff is recruited chiefly by young Englishmen, selected on the 
ground of an examination in mathematics, English, and the 
elements of the natural sciences, who receive a special training 
in forestry before they are sent out to India. 

The manifold objects aimed at by forest conservanoy in India 
cannot be accomplished by the establishment and good manage- 
ment of State forests only. As forestry becomes, so to say, 
naturalised in India, it may be confidently expected that the 
forests in feudatory States and those of private proprietors, pill 
be managed on a plan similar to that adopted by the State in a 
portion of the forest land under its control. And it may also be 
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hoped that communal forests, the property of villages and muni- 
cipalities of towns, may hereafter be established on the model 
of the communal forests in France, Germany, and other countries 
of Europe. No institution will hotter receive a healthy deve- 
lopment of self-government of local bodies than the formation of 
such communal forests. 

In this respect the Forest School at Dehra Dun will be inval- 
uable. A commencement in this direction has already been 
made, for the Chiefs of several Native feudatory States — ratiala, 
Jeypore, Baroda, and Mysore, — have already sent young men to 
Dehra Dun to be educated for the forest service in their StateB. 

A collection of water-colour sketches, illustrating Indian forest 
scenery, were exhibited, and explained by Mr. B. H. Baden- 
Powell, B.C.S., C.l.E . — Allerit Indian Mail. 


The Bio Trees of California. — I heard about the big trees 
of California when I was a small bov, and I used to wonder at 
the stories of people riding on horse-back through the fallen 
trunk of one of them. The wonder is not lessened when one 
gazes in reality at these giants of the forest. The trees are 
called by their Indian name of sequoias, and the region where 
they grow is due east from San Francisco, among the hills on 
the western slope of the Sierra Nevada, the eternal snows of 
which are plainly in sight. The elevation at which they grow is 
about 4,000 feet, and they grow in the midst of thick forests of 
pine, with oaks and evergreens and creeping plants and under- 
growth in great luxurianoe. The hill-sides are crossed in all 
directions by streams of the melted snow, and many creeks and 
torrents, which, in connection with the matchless climate of 
this part of the world, make a ramble among the woods more 
enjoyable and less fatiguing than anywhere else I know. 

There is shooting and trout-fishing in abundance to be enjoyed 
among these hills, and it is one of the few regions where the 
grizzly bear may still be encountered, but as the monster is cun- 
ning and quick of hearing, and there are no heaters to make 
hunting easy, as in India, the favourite way of shooting him is 
to wait at night in a tree near where he goes to drink. The 
first and more difficult thing to do, however, is to find his trail, 
and if the tracks are fresh, and the hunters impatient and ven- 
turesome, he is followed up at once with dogs which bark at his 
heels, and delay his progress till the hunters come up. The 
puma, otherwise called the American lion, or the cougar, is 
common there, and although Captain Mayne Reid has described 
it as a fierce and dangerous beast, it is in truth as cowardly as 
the hymna. But the large game which is most sought is the 
black-tailed deer, while small game of many kinds is almost un- 
limited. The tufted mountain quail is to be seen in every glide 
of the forest, and has a beautiful blue-gray and speckled plum* 
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age. The trees are full of gaily coloured birds, one of tho com- 
monest and most remarkable of which is a black and white 
woodpecker, which has tho flight of a bulbul, and occasionally 
catches an insect on the wing. Many trees are perforated all 
over the trunk with tho holes made by this indefatigable bird 
in its search for food, and it treats the telegraph postB in the 
same unscrupulous manner, believing, from tne singing of tho 
wires, that they must be full of insects. Fortunately for all 
who like to see natural wonders be&t as God made them, that 
region of superb scenery and big trees is not yet accessible, even 
from tho nearest point of railway, except by a journey by Btage- 
coach of at least sixty miles, and the total cost of the trip from 
San Francisco or Sacramento city is about eighty dollars to 
each per&on. Consequently the class ot people to whom a big 
tree means so many cubic feet of timber, and a hillside as a 
nasty place with no road, keep away from it. 

The sequoias are found in four or five groves, within the com- 
pass of three counties, Calaveras, Mariposa and Toulumne, and 
they are much more numerous than most people suppose. One 
grove contains trees of immense size, and another 1380, and 
giants among these have a diameter of 30 feet and upwards. 
Unfortunately vandals have left their marks all about the small 
fry, carving their miserable patronymics in every place of ma- 
jesty, and the bigger folk hewing passages through two of the 
mighty trunks for carriages to pass under, and even cutting 
down one of the vastest trees that they may build a roof over 
the stump and dance aud hold concerts and other funny things 
upon it. They had also tho unspeukable audacity to coustruct a 
bar-room, and a bowling alley 81 feet long upon the prostrate 
trunk ; but visitors did not drink and play enough to keep up 
the cost, so the almighty dollar dissipated that place of foolery. 

Nobody has the slightest idea how high 325 feet looks when 
it is at the top of a tree. The first sight of one of these enor- 
mous sequoias is almost stupifying. What it is and how came 
it there, are questions the oeholder asks himself. All round 
are immense pines 8 and 10 feet thick, which would attract 
notice anywhere else, but they look like saplings when Old Do- 
minion or George Washington stands up besides them. You 
take a position at the base of the tree, and look up as far as the 
eye can see through the branches, and you realise that you are 
looking higher than the top of the tallest cocoanut or tamarind. 
Birds are hopping about like grasshoppers, safe out of gunshot. 
Yet you see with amazement that the trunk up at that height 
is still 6 feet thick. Then you fix your eye on some mark and 
step backward, and there all above the mark are the dimensions 
of an ordinaiy huge tree with great boughs reaching towards 
the sky, till the topmost branches wave thoir leaves at a lofty 
eminence where no other green thing was ever near. Then jrou 
look down at the trunk. Thirty feet in diameter ! As wide 
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as a small house ! Thick enough to fill up a street ! Large 
enough for two omnibuses, to stand behind ! Ninety feet in 
eiroumferenoe ! Still that is not an extreme size. “ Ohio ” is 
104 feet in circumference, and “ New York ” is 106 feet. The 
height of “ General Garfield ” is 340 feet, and u Starr King,” 
the tallest of all, is 366 feet high. 

The trees may next be examined as they lio down ; for during 
the twenty centuries or so that they have been growing hore the 
lightning has split them, and forest fires have burned great 
holes in the sides. There is one standing in “ Big Tree Grove,” 
with its trank hollowed out to a hoight of 90 feet, and another 
in u South Grove,” where 24 horsemen have stood together 
in a burned and blackened hole in its side. The great pines 
beside them are a thousand years old, but they have grown up 
from the seed since the fire was there, and do not show the 
faintest trace of the flames. Since the fire, the force of storms, 
and the weight of snow in winter have strained and twisted and 
snapped manv of the burned sequoias which have crashed down 
upon the earth, shivering 6-foot pines into splinter, and clearing 
a great gap in the forest. I paced along the round and smooth 
trunk of one of these fallen monarchs, mounting it with a lad- 
der, and felt that a slip of the foot would give mo as severe a 
fall as if I fell from branches of another tree. u The Father 
of the Forest,” bigger than any tree now standing, lies along tho 
pound for 300 feet. It is 112 feet in circumference at the 
base, and at the other end, where the top has been broken off 1 by 
fulling against another tree and has mouldered into dust, the 
diameter is still 11 feet. At least that is what I make it, the 
guide-books say 16 feet. I scent a long timo inspecting this 
prodigy of the vegetable kingdom, and each time I went from 
one end to the other the walk was 100 yards. Imagine a single 
log of that length and 11 feet thick at the thin end ! About 
the middle of the tree there is a piece, a mere piece, 30 yards 
long, which has been so well hollowed out that I walked through 
it without stooping, and was sometimes barely able to touch 
the surfaoe above my head. You got into this strange tunnel 
at a place where the side of the tree has been broken, and you 
get out of it through the hole left by a natural knot in the 
wood. This knot hole has not been widened or interfered with 
in any wav, yet I climbed up a step-ladder inside of the level 
trunk, and crept through it without touching it with my should- 
ers on either side. 

I stop here, not for want of more to say, but because it is 
time to stop. But to avoid a common mistake of descriptive 
writers who are apt to write pages about something they nave 
seen, and yet not tell what it is like, I will add that a sequoia 
tree has the general appearance of a cedar, and is perfect in its 
stately symmetry. The stem is very straight, and the thickest 
branches are about the middle of the tree, but they do not spread 
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ont much. The leaves are small and like cedar leaves, and the 
cones arc a little larger than a walnut — Benjamin Aitken.— 
Christian College Magazine . 


Tiie Woods in the Exhibition. — Tasmania is not represented 
in the exhibition. They were having one of their own at home, 
and the Colonial Government granted them £2,000 towards 
getting it forward, in return for which they have given up the 
space allotted to them at South Kensington, which was badly 
wanted. 

New Zealand, therefore, with Fiii, represents the remaining 
British possession in the Southern Hemisphere. In this Court, 
which is not an extensive one, the timber shown embraces some 
splendid specimens of the Kauri pine from Auckland. This 
tree, from which the gum exported during five years amounted 
to 28,000 tons, of the estimated value of £1,480,000, grows only 
in the northern part of the island. It is already well known 
here, and for many purposes has a special value of its own. 

It came in for mast purposes when wooden spars were more 
common, like Oregon pine, to which it boars some affinity, but 
the cost of importing is with this, as with the Australian woods, 
the great drawback to its more frequent use. That it has im- 
mense advantages over the ordinary pine genus in the way of 
durability is undoubted, but, on the other hand, it is not so 
soft, and for ordinary building and carpentering work cannot 
compete with the woods in the Northern Hemisphere. About 

feet diameter is the average growth, though some trees have 
been felled going to 5 feet or more. From Wellington the Do- 
crydium cupressinum ( Rimu ), seems to be a wood of some 
figure, but the specimen exhibited is not at all a good one. 
The Podocarpus , another species of pine (Totara ), is straight 
in grain, but has not any special feature to recommend it to 
users on this side, although it is one of the most generally used 
in the colony. The Podocarpus totara , from Wanganui, is a 
better figure, and appears to make good furniture, judging by 
the display in this Court. The MetroMeros lucida (Rata), also 
from Wellington, is a wood in colour like the American walnut, 
but of a much harder nature and closer grain. 

The Vitex littoralis (Puriri), Auckland, is another of the hard- 
woods which we think might be introduced here with advantage. 
It has a splendid figure, and in that respect vies with the deeper 
coloured walnuts of home growth. There are several descrip- 
tions of light straw-coloured woods of large dimensions that 
would make oapital bedroom furniture if they oould be imported 
in sufficient quantity and at a moderate prioe. Of these the 
PodooarpuB dacrydotdes (Kahikatea), from Wellington, affords 
several nioe samples, but the quantity is not sufficient for doing 
* large export trade. 



476 NOTES, QUERIES AND EXTRACTS. 

Affine plank of the Podocarpu s spicata (Mataii), from Wang- 
anui, off straight grain and pound, with knots a very insignificant 
feature is one of the group forming the trophy of the woods of 
native growth which presents a central object in the New Zea- 
land Court. 

The whitewood Pammara Australia (Kauri), from Auckland, 
is a fine figured plank. We have not space to enumerate all 
the varieties of the pine genus. The woods are best seen in a 
manufactured state, and some magnificent specimens of doors 
of Kauri and other woods, with pedestals, and specimens of 
mouldings, &c., are supplied by Messrs. Halley and Ewing, sash 
and door manufacturers, of Courtney Place, Wellington. 

Another highly finished specimen of wood-work is supplied 
in the shape of a magnificent sideboard, tabic, chairs, and sofa, 
of the various woods. The table is made of Rimu, of beautiful 
wavy grain, not unlike cypress, but of a deeper colour, and, con- 
sidering its excellent finish, is put at a comparatively low price; 
these are manufactured by the Dunedin Iron and Woodware 
Company. 

On the opposite side of the Court is another exhibit of furni- 
ture, embracing a beautifully inlaid table, as well as wardrobe 
and cabinet, besides a handsome chest of drawers. 

A very unique ornament is presented in the shape of a view 
of the harbour of Wellington, with the shipping, Ac., composed 
entirely of native woods, and said to be a very good representa- 
tion. The cabinet and wardrobe is manufactured by Messrs. 
Garlick and Oranwell, of Auckland. 

Mr. C. E. Best, of W onganui, exhibits some of his own manu- 
factures, a sample of which is shown in the inlaid table already 
alluded to. There is an oval dining-table of excellent make, 
composed of different varieties of wood in the Colony, showing 
the various leaves of the trees used; in fact it would be difficult 
to find its equal, both for workmanship and solidity. 

Amongst the woods used affording fine figure and variety of 
oolour are white pine, Totara knot, bog Totara (the latter al- 
most black), moire, mottled kauri (like the cypress), puriri, red 
pine, and honeysuckle, a wood with a figure like nutmeg, and 
something similar in colour. 

Cousins and Atkin, coach-builders, exhibit a landau built of 
Colonial timber, which for lightness and strength will take rank 
with any of the imported varieties we have seen. 

In the outer Court devoted to ferns and potted provisions, 
hops, &c., are also exhibits of timber, amongst which are several 
beautiful burrs from the Podocarpus totara , and board plank 
of the lighter descriptions 6f pine. This latter feature gives 
the New Zealand wood a decided advantage over the Australian. 
With regard to this market we shall not he surprised to see the 
woods brought into more common use if the supply can be 
maintained, but that is the point. It is no use introducing a 
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wood, and going out of one's way to do so, unless it can be pro- 
cured when wanted. It is one thing, to get a sample of wobd 
regardless of expense for an exhibition, and quite another to 
bring it down to a seaport in bulk, at a price which will make it 
popular. 

We fear many of similarly highly figured woods, which are 
made into furniture on the spot, would never pay to export, for 
the simple reason that they are not sufficiently abundant. So 
with the Fiji woods, these are of almost every variety that have 
been already enumerated of the more tropical descriptions, the 
chief speciality being sandalwood, the logs lying in the Court 
litoral ly perfuming the surrounding air. The trees are mere 
scrub, however, and have nothing hut their scent to reoom- 
mond them. — Timber Trades Journal, 


Malta Lemon. — Dr. E. Bonavia has frequently, in letters to 
the Society, alluded to this fine fruit. Some lemons grown by 
Mr. Stalkartt of Goosery, were recently sent to him. He writes 
as follows : — 

“ I have received the lemons you kindly sent me, and which 
were grown in Mr. Stalkartt’s garden, Goosery. Please tell 
him he has the finest lemon in the world. It is neither more 
nor less than the Malta lemon ( Citrus Vimonum vulgaris of 
Kisso). It agrees in every possible way with that lemon — scent 
and shape of leaf — scent of rind, and shape of fruit ; abundance 
and purity of the acid juice, bears a heavy crop, heaviest in cold 
weather. That is the spring crop (sets in Spring). Those you 
sent me are 6 Dumrez * or after crop, which ripens in the hot 
weather and rains. With managenium this lemon tree can have 
ripe fruit all the year round. Tne i Dumrez ’ is smoother, and 
varies often in shape from the spring crop, which is rougher. 
There is no one point in which Mr. Stalkartt’s lemon does not 
agree with the Malta lemon. I should like to learn the history 
of it. I introduced the Malta lemon in Lucknow in I860. 
Last year when I sent your Society some Malta lemon trees, you 
stated that there were some old trees in the Society’s Garden of 
the same kind, and it was not known they were Malta lemons . 
Probably your old trees came originally from Lucknow, and Mr. 
Stalkartt may have got his from your Society. Anyhow I have 
been sending Malta lemon trees to Assam, and Deviknlam, 
South India, from here, and you have lots of them in Calcutta, 
from which you could supply both East and South India. This 
lemon is the best for decoction , for fever and Spleen. Moreover, 
it makes the best jelly, for which I send you a recipe. If Mr. 
Stalkartt will try it, he will never eat English or Scotch mar- 
malade again. It is, in addition, a fine antiscorbutic : I mean 
the lemon-jelly. This fine lemon tree is easily propagated by 
cuttings, in the rains in the shade of trees. This is also the 
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best time for layering it. In two months the layer’s roots fill 
the pot. The layering is done as follows : — Take a lower branch 
fit for layering ; tie a bit of twine tightly below a joint, so as 
to cat slightly into the bark, and knot the string. Then bend 
the part tied, (J-fashion, into a pot of good soil well drained, 
cover it with soil, and put a heavy brick over a surface to prevent 
the branch from springing out. In two months or less, in the 
rains, the pot will be filled with roots. This can be easily 
known by lifting the brick, and seeing the roots under it. Then 
it is fit to separate from tho tree, and should be kept in the shade 
and watered, till planted out. Lime in any form is a good and 
essential manure for all Citrus trees. Any body who has a 
tree of this kind would do a good service by propagating it, 
and widely disseminating it. It propagates by seed and bud 
also. Seeds sown now, will be fit to plant out next rains. 

“ Now for the jelly recipe : — Cut up the lemon very finely, 
removing all the seeds. To every pound of lemon allow 3 
pints of water, soak the lemon in the water for 24 hours (in the 
rains, perhaps less) then boil in the same water, in a glazed vessel , 
till quite tender, and let it stand another 24 hours (in the rains 
may be less). Then weigh 1£ tbs. of Cossipore Crystallized 
sugar, to each pound of the boilod lemon and water. Boil sugar, 
lemon and water till the marmalade, on trial will set . When 
cool, eat it with toast and butter. According to taste, more 
lemon juice and less rind can be used. 

u 1 am glad to find you have this lemon tree well established 
in Calcutta.” 

Mr. Stalkartt, on being referred to as to the age of his plants, 
stated that he has known them to oxist at Goosery for some fifty 
years ; so it is probable that the Society obtained their grafts 
from him. Firmingor at page 226, Edition 1874, alludes to 
lemons distributed by the Society as u the common Spanish, so 
much used in England,” though he adds, “ this is not altogether 
similar in shape to the European fruit,” Koma Neebo is given 
in Firminger as the native name, and under this name tye 
“ Citrus medioa , common lemon/’ is given in the u Hortus Ben- 
galensis , or a Catalogue of the Plants growing in the H. E. I. 
Co.’s Botanic Garden at Calcutta (1814),” and the date of its 
introduction is given as 1796. Mr. Stalxartt’s lemons are pro- 
bably grafts from these plants, whioh may themselves exist at 
the Botanical Garden. 

Dr. Bonavia again writing on the subject, mentions that he 
calls tho Luoknow lemon 4 Malta lemon,’ as he introduced them 
from that island, but it is identical with those grown in Sicily, 
Malta, Spain, Portugal, He adds : “ In the olden times 
th6 lemon was C. medioa , then Bis so and Poiteau called it C. &- 
tnonum vulgaris; Hooker and Brandis have now called it C. 
medioa var limomtm .” 

In a subsequent letter Dr. Bonavia asks for samples of the 
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different limes and lemons obtainable in Calcutta, and these will 
be sent to him to assist him in the preparation of his book on 
this useful family. 

Mr. Stunner of Kbaja, Ghazipur District, mentioned at the 
Meeting that be had in his garden plants of lemon exactly 
similar to those placed on the table by Mr. Stalkartt, and 
they had been in existence for some thirty years to his know- 
ledge . — Proceedings of Agricultural and Horticultural Society of 
India . 


Steel Sleepers. — The progress of this latest use of steel it is 
well to keep under the notice of our readers, and with this view 
we give a couple of extracts from two engineering trade topers, 
Iron and The Engineer . In perusing these, it is well to bear in 
mind that “ every new thing has a silver tail,” and that, as we 
have before pointed out, the steel sleeper is entirely an experi- 
ment as yet. Its value as a substitute for wood has yet to be 
proved by the test of time. Iron is notably a much better con- 
ductor of heat than wood, and the expansion and contraction to 
which it is liable being therefore greator, to say nothing of its 
well-known susceptibility to atmospheric influences, may yet 
prove in the course of time, all things considered, that it is in- 
ferior to creosoted timber for sleepers. 

Iron observes : — “ At home the London and North-Western 
Railway Company have introduced Mr. Webb’s sleeper on va- 
rious parts of their system. It is highly spoken of by railway 
engineers, and is said to have given very satisfactory results. 
The Midland Railway Company have laid down several miles of 
Bteel sleepers, similar in section to Mr. Webb’s, but with a cast- 
iron chair, bolted with lbbotson’s patent bolts ; and they are 
about to lay a further portion of their road close to Derby with 
the same sleeper. The Metropolitan Company have also deter- 
mined to lay down steel sleepers on their railway, and other com- 
panies in this country will without doubt soon follow these exam- 
ples. It may,' therefore, be iTightly assumed that, before many 
years are over, tliis branch of steel manufacture will be largely ex- 
tended at English works. An important field for the steel Bleep- 
er lieB in the direction of collieries. It is well known to all min- 
ing engineers and managers of collieries that a large Bum of 
money is annually expended in the maintenance of wooden sleep- 
ers and tramways underground, and steel sleepers would seem to 
possess great advantages for this purpose. A strong yet light 
oorrugated steel sleeper, with a special steel dip for fastening, 
for colliery purposes, has been patented by Mr. James Colqu- 
houn, the general manager of the Tredegar Iron and Coal Com- 
pany. and was recently exhibited. In this sleeper two holes are 

a oned in each end, and’ the steel clips are put in after it is 
, the rail being keyed up ljy a steel taper hey. The corru- 
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gated sides of the sleeper, with the two protecting fangs at 
either end, enable it, when laid down, to become very firmly at- 
tached to the ballast or road, thus preventing any movement 
when loads are passing over sharp curves. The weight of the 
sleeper, with two steel keys and clips, is 1 lbs. It is stated to 
have been at work for some time in collieries in South Wales, 
where sharp curves and steep gradients exist, and has been found 
to work very satisfactorily.’ 

The Engineer , in much the same strain, says : — “ Steelmasters 
are manifesting a good deal of vigour at the present time in 
seeking new outlets for the products of their rolling mills. Here- 
in we mean not so much new markets as new uses to which 
steel may be applied. The domains now occupied by wood are 
steadily hut surely being encroached upon, and there are im- 
mense fields which may be gained by the steelmaster in this 
direction. All that is needed to bring about the much-desired 
change is energy coupled with some amount of patience on the 
part of our metal producers, and of our lyochanical and civil en- 
gineers and architects. Railway construction and the provision 
of improved railway rolling stock might ufford great scope for 
the steelmaker for developing his industry if engineers wore a 
little less conservative. Happily the steel sleeper is at last be- 
ginning to make progress in this country in a manner which in- 
dicates that by-and-bve its adoption will be as general us for 
some time past it has been upon Continental lines. The Tred- 
egar Company has giveti great attention to the sleepor business, 
and seems determined to push it. Other steel companies in the 
Principality and the North of England are also rolling colliery 
sleepers, and the future of the industry is bright .” — Tirjber 
Trade 8 Journal . 


Wood Oil. — Wood oil is now being made in Sweden on a 
very large scale. It is abstracted from the refuse of timber 
cuttings and from stumps and roots in forest clearings. It can- 
not be burned in ordinary lamps 4|i account of the large amount 
of carbon it contains ; but in lamps of special construction it is 
said to give an excellent light, and to be the cheapest of all 
illuininants. 
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Appointment of Sub-Assistant Conservators. 

Forest Working Plans. 

Forest Rights and Settlements. 

Grazing. 

Relations between Land Revenue and Forest Officers. 
Fire Conservancy. 

Supply of Forest Produce to Public Departments. 

After the close of the Conference on the 25th, several of the 
members joined in an excursion to see the improvement fellings 
in the Ramgarh forest, about 6 miles from Dehra. 


FOREST ORGANIZATION FOR BEGINNERS. 

( Concluded from page 397). 

SECTION V.— PLANS OF OPERATIONS. 

Chapter VIII. — General Remarks. 

Object of planb of operations. 

The plan of operations, which is required as a guide to the 
management of a forest, should show the proposed working of 
each series, separately, for a number of years, usually 10 — 20. 

Series. 

As already explained, when a number of groups are worked in 
connection with each other so as to make up the annual yields for 
a whole revolution, they are flaid to form a series, and one of 
the principal objects of the organizer should be so to arrange 
the cuttings that a sustained yield may sooner or later be at- 
tained. An ideal Beries may be likened to a sum of money in- 
vested in an undertaking which yields an annual return without 
trenching on the capital invested. The whole' standing-stock 
represents the capital, and the annuaLyield of the series, in 
which a yield equivalent to the incremSit only is exploited, re- 
presents the interest on the money invested. 

Each series of a forest should be treated independently as. a 
separate unit, and have a distinct plan of operations. In select- 
ing groups tor any particular series, it is essential that they 
should be capable of the same treatment and of, practically, 
the same revolution. Jt would not do, except as a temporary 
arrangement, to put groups of very different revolutions in the 
same series— a groqp subject to a revolution of 60 years, for 
instanoe, in the satte senes as a group subject to a revolution 
of 100 yean, nor a^coppice-group in the same series as a seed- 
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ling-grcmp. At the same time, absolute uniformity in the age 
of exploitation of all groups is not to be expeoted, and the 
reader will have discovered long ago that the age of exploitation 
and the revolution of a group may be two very different things. 
The latter indicates merely the average age at which, on a gener- 
al view of the requirements of the whole series, it appears desir- 
able to cut groups, whereas, the actual age of exploitation is 
determined by special, and often unforeseen, circumstances (loss 
of vigour, the exigency of a good sequenoe, and so forth), and 
may differ from the revolution chosen by 10 — 20 years, or even 
by a much longer period in exceptional cases. 

It is also desirable that groups of the same series should not 
be of very different qualities, because the most advantageous re- 
volution for a species growing in a favourable situation may be 
very different from that of the same species growing in a bad 
one, and because the periodic areas are more difficmt to regu- 
late on variable than on uniform stations. 

It is further desirable that groups composing a series should 
not be widely dispersed, nor straggling in numerous small 
detached patches. When a small patch foreign to the sur- 
rounding mass occurs in an otherwise uniform series, it should 
either be treated separately and excluded from the series, or gra- 
dually absorbed by changing its mode of treatment, or by sub- 
stituting for it another species, if necessary. Ineradicable dif- 
ferences of station, species, or treatment, may necessitate the 
exclusion of groups : for instance, when it is considered ad- 
visable to treat a group on an exposed hill-top by the method 
of selection, but the lower-lying groups by a more regular me- 
thod : again, a patch of swampy ground, occurring in the midst 
of a teak-tract may necessitate its permanent cultivation with 
water-loving species, to which the same treatment as that which 
is best for the teak may not be applicable. 

It is also desirable to have a suitable gradation of age-classes, 
and that groups belonging^ one series snould be separated from 
those of other series by well defined artificial, or natural, boun? 
daries, such as roads, rides and rivers. 

The organizer will seldom, if ever, be so fortunate as to find 
all the qualities of a got d series united in one forest, and when 
this is not the case, lie will have to take the good with the bad, 
and make the best disposition that adverse circumstances admit. 
The first step to take is to decide roughly the treatment and re- 
volution best suited to each specids,«nd station. Those to which 
the same treatment and revolution can be .applied are then sched- 
uled according to age-classes. The area* occupied by the latter 
are thus presented in a concise form : a good general view of the 
situation is obtained from maps coloured so as to show the age, 
class and species of each group ; and the organizer, assisted yy 
his notes, is then in the best position to decide how many series 
to have and which compartments to select for eaoh. 
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Thb Revolution. 

It may appear to the uninitiated the simplest thing in the world 
to determine the most advantageous revolution for a group or 
series. Any one unacquainted with the subject would naturally 
choose a revolution calculated to produco the highest priced 
material, and would, in all probability, thereby obtain a return 
of less than one per cent, on the capital invested in the forest, 
instead of three or four per cent, which it may be reasonably 
expected to yield. The matter is, therefore, not quite as simple 
as it may appear to be at first sight for any one who wishes to 
know the revolution which is likely to pay best. 

As already observed, the term revolution is used to denote the 
period which has been fixed to elapse from the time of the pro- 
duction of a tree, or group, to the time of its being exploited. 
It does not necessarily correspond to the age at which a tree is 
harvested, because trees have sometimes to be cut, or fall from 
natural causes, long before the revolution decided on has been 
completed. 

The length of the revolution generally depends on the special 
object of the proprietor. This may be to obtain from the land 
the largost possible average return (1) of material, (2) of money, 
or (3) the highest possible interest on outlay, or his object may be 
to adopt the revolution best suited to (4) natural regeneration, 
or (5) some special technical purpose. Revolutions fixed with a 
view to meet such special requirements are called, respectively, 
the revolution of the largest, mean yearly yield (1) in wood, (2) 
in money, (3) the financial, (4) tne physical, and (5) the tech- 
nical.* 

1. The revolution of the largest return in wood. 

By dividing the cubic contents of a tree or group, by its age, 
we get what is called its average annual yield, or, for the sake 
of shortness, average yield . The revolution which affords the 
highest average yield of wood obviously corresponds to that 
which gives the greatest material yield. 

In the Table of yields at page 98, the average yield increases 
steadily up to the 48th year of age, when it begins to sink and 
never rises again. The revolution of the largest return of mate- 


* Betides these, some writers refer to i “ composite revolution,” which M. 
Ksnqoette has defined as (1 ) that revolution which gives the largest possible quan- 
tity of material combined with the highest possible rent, or (2) which gives the 
largest and, at the same time, the most useful yield. Hy “ useful material ” is to 
be understood that which fetches the highest price per cubic foot : economically 
considered, it may, therefore, be far. from the most useful, and, in any case, since 
the average material yield of a group culminates at a comparatively early stage, 
while the highest prices are only obtainable fer very old trees, it would generally 
be quite impossible to oombine the two qualities. 

As regards the other kind of composite revolution, it should be noted that the 
r 'volution of the largest possible quantity of material may by coincide 

with the highest possible rent, but it cannot be made to do to. 



FOREST ORGANIZATION FOR BEGINNERS. 


485 


rial would, therefore, be about 50 years for a group yielding the 
returns shown in the table. 

This method of determining the revolution generally leads to 
very short revolutions, 

2. The revolution of the highest average money-yield . 

This is found in the same manner as the last, the average 
yield in money after deducting all annual expenditure, taking 
the place of tne yield of material. 

In the Table at page 487 the average yield of money increases 
steadily up to the 120th year of age, beyond which the table 
does not go. The revolution of the largest average money-yield 
for a group yielding the return shown m the table would, there- 
fore, be not less than 120 years. 

This way of determining the revolution invariably leads to 
very long revolutions, as well as to low returns on capital out- 
lay, because the interest on disbursements which are not recoup- 
ed for many years, and the discount on prospective yields are 
not taken into account. 

The financial revolution . 

An account of the methods which may be employed in deter- 
mining the financial revolution is beyond the scope of these 
papers. Considering, however, the importance of the subject, 
it is desirable to give the beginner a better idea of the meaning 
of the term than is apparent from the bare statement that its 
principal object is to obtain the highest possible return on capi- 
tal-outlay compatible with a good sylvicultural system. This 
capital consists of the cost of cultivation, of the interest charge- 
able on the value of the land during the revolution, and on a 
sum representing the interest, during the revolution, on the 
capitalised value of all annually-recurring expenditure, such as 
taxes and expenses of supervision. 

Taking a plot of ground about to be stocked with seedlings, 
it is evident that we shall not be able to realize any return on 
expenditure (excepting that from thinnings and minor produce) 
until the end of the revolution. It is, therefore, necessary, in 
the first place, to calculate at compound interest the prospective 
amounts of all disbursements and receipts at the end of the revo- 
lution. In this manner, the values of Receipts and expenses, 
which do not fall due on the same day, art reduced to their 
proper values on one particular day, namely, the last day of the 
revolution. By deducting the expenditiye, thus obtained, from 
the amount of receipts, we shall get the prospective profit at the 
end of the revolution, with the exception of the cost of cultiva- 
tion, which can be more conveniently brought to account at the 
beginning of the revolution/ the value of this sum discounted 
to the beginning of the revolution will give, after deducting 
the coat of cultivation, the net profit on the transaction, ana 
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the revolution which affords the highest net return, calculated 
in this manner, is evidently the most profitable one to adopt. 

If, for instance, H r represent the value of the crop in the 
r-th year, that is to say, at the end of the revolution : B the pre- 
sent value of the land : c the cost of cultivation : V a capital 
yielding the interest required to defray yearly-recurring expen- 
diture : P the profit at the beginning of the revolution : and p 
the rate of interest to be employed in the calculation : we should 
then have 


p _ H r -(B + V)[(H)jQ r -l] 

(10 p)' 

The cost of the land, with interest, up to the end of the revo- 
lution, amounts to B {l'O />)'*; but, as we require only the 
interest on the capital, we must deduct B from this expression, 
when it becomes B (1-0 p) f — B, or, in a more convenient 
form, B [(l’0j?) r — 1], In the samo way, the interest on V 
is found to be V [(1*0 p) r — 1]. Therefore the whole amount 
to be deducted at the end of the revolution from the value of 
the cuttings amounts to (B + V) [(l‘0^) r — 1]. To get the 
value of this sum at the beginning of the revolution, it must be 
divided by(l*0^) r . Finally, the cost of cultivation is deduct- 
ed from the result in order to obtain the net profit or loss of the 
speculation. 

If any intermediate receipts are to be expeoted from thin- 
nings or minor produce, their values at the time of falling 
duo would have to be carried forward with compound interest 
to the end of the revolution, and added to the other receipts ; 
or, to state the case in general terms, if an intermediate 
receipt D a is expected in the year a, it would appear in the 

f orm P * — • The g enera l formula is, therefore, 

p _ H f + Pi (10 + T*k n , 0p) r ~ >h +&e. — (B + V)[(H>py - 1] _ 

(io py 

When D., De, &c., represent intermediate receipts in the years 

a, d, * 

In order to determine the financial revolution of a group, it 
is of course necessary to know the probable value of the material 
to be produoed from period to period. Supposing we have ex- 
periential tables showing the probable returns per acre for a 
given species growing under the conditions assumed in the 


• The formula for calculating compound interest is A = P (l + or, in 

ifcsbOTC form, A = P (1*0 p) r , when A represents the amonnt, P the sum in- 
vested, p the rate of interest, end r the number of Team the investment runs. 
JVom this formula, the present value, P, of a earn, A, which falls doe r jean hence 


bmj be deduced : 


p_ u-oj.y 
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tables, and tbat these returns, neglecting intermediate receipts, 
are those shown below. Taking ^ = 3, V » 10, c = 10, B s 
10, the profits per acre for revolutions proceeding by differences 
of ten years are shown in the last column of the table. 


Revolu- 
tion, r 
years. 

Value of 
group, 
Rs. 

(l-08y 
- 1 . 

B + V 

(l-08) r 

eXi 

b-f 

9 + * 

Net 

profit at 
begin- 
ning of 
the revo- 
lution. 
h — 10. 

a 

h 

c 

d 

0 

f 

9 

h 

Rs. 

50 

128 

3 88 


4-88 

67-6 

60-4 

14 

4 

60 

208 

4-89 

20 

5-89 

97-8 

105-2 

18 

8 

70 

812 

6-92 

20 

7-92 

188-4 

178-6 

22 

12 

Bl 

462 

9-64 

20 

10-64 

192-8 

269-2 

25 

15 

90 

649 

ITEM: 

Bi 

14-80 

266-0 

888-0 

27 

17 

HU 

874 

18-22 


19-22 

364-4 

509-6 

27 

17 

no 

1,146 

24-88 


25-88 

496 6 

649-4 

25 

15 

120 

1,429 

33-71 


34-71 

674-2 

755-8 

22 

12 


According to this estimate, a revolution of 90 — 100 years 
affords a maximum profit of Rs. 17 per acre, and 90 — 100 years 
would, therefore, be the most advantageous revolution for the 
group. 

4. The Physical Revolution . 

This has been already defined as that best suited to natural 
regeneration. General and special rules for its determination 
are laid down in books on sylviculture. It may vary consider- 
ably according to circumstances, for the same species of tree, and 
depends mainly on the kind of tree, station, and regime (ooppioe 
or seedling-forest). 

The Technical Revolution . 

This has been defined as the revolution best adapted to yield 
wood suitable for certain technical purposes, such as timber for 
•hip-building, props for mining, and cannot, therefore, be given 
in general terms. 

Choice of a Revolution* 

With the exception of comparatively small portions kept for 
ornament, private owners will generally wish to get as large a 
permanent revenue from .their estates as possible, and for this 
purpose there can be no doubt as to the most favourable revolu- 
tion — the financial But when it is a question of forests belong- 
ing to the State, it is frequently urged that the financial revolu- 
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tion is unsuitable, and that, cost what it may, it is the duty of 
a Government to provide for all possible requirements of the 
community, and more particularly to prevent a diminution of 
the present supply of lar^e timber. No doubt a good deal may 
be said in favour of this view. In the first place, it is un- 
deniable that forests which can be cut down in a day may take 
years, or even centuries, to replace : that financial revolutions 
are comparatively short ; and that it would never do to rely on 
private enterprise for the supply of the largest timber, more 
particularly as it seldom pays to grow it. indeed, experience 
teaches that private individuals cannot be relied upon to provide 
a steady supply of even small timber, or firewood, which does 
pay ; the temptation to exceed the capability of the forest, or to 
convert all the standing stock into gold, whenever money is 
required by the proprietor, is irresistible, *md not to be restrain- 
ed by other pooplo’s ideas of moral obligations to themselves and 
posterity. Opponents of a mercantile revolution consider, there- 
fore, that a complete failure of the supply of large timber, which 
would perhaps take a century or more to replace, might easily 
be brought about by the general introduction of financial revo- 
lutions into a country : that nuch failure would certainly cause 
serious national inconvenience : and that it is, therefore, the 
proper function of Government to guard against any such con- 
tingency by adopting very long revolutions in State forests. 
Now, without denying that circumstances (those of protectne 
forests, for example) are conceivable which would render it 
advisable for the State to keep a forest standing after it had 
reached financial maturity, advocates of the financial revolution 
may reply somewhat as follows : — As a general rule, it is the 
duty of a Government to make the most of the property entrust- 
ed to its charge, rather than to anticipate and provide for highly- 
improbable contingencies which, if they ever did threaten to 
arise, would certainly not in these days take everybody so en- 
tirely by surprise as some people would have us believe. Tho 
Government timber-forests of civilized countries are of vast 
extent : they are all systematically managed, or in a fair way to 
be so,* and could not, therefore, be swept away as if by magic, 
nor the standing-stock suddenly reduced to a great extent, 
because that would involve the sale of largely increased quantities 
of wood, whioh could not be quickly disposed of without great 
loss. The stock could, therefore, only be gradually reduced, 
and scarcity of any particular description of wood would be felt 
long before the standing stock of it was exhausted. But grow- 
ing scarcity of any particular commodity would be accompanied 
by increased demand, and cause a corresponding rise in its price 
until the demand was satisfied, whilst a steady and lasting rise 


• Those of the Continent of Americs, perhepe, alone excepted. In Canada, at 
nil eventa, no real attempt seems to have been made in this direction. 




Vtt&BB T ORGANIZATION FOR BBOINNRR8. 


489 


in the price of any description of produce would cause an in- 
crease in its production under the financial system. In a well- 
regulated forest, therefore, this system would, it is maintained, 
servo us a gauge of the requirements of the public, and regulate 
the supply in sympathy with their most pressing wants. 

Another consideration that favours the adoption of financial 
revolutions is that iron is now generally used for large struc- 
tures in preference to timber, so that as long as these cheap, and 
apparently inexhaustible, substitutes are procurable, there can be 
little fear of the world’s being inconvenienced by a falling-off in 
the supply of very large timber. * 

Of course it is not to be expected that the financial revolution 
can be accurately determined for seedling-forests. But a dogroe 
of accuracy is obtainable which amply suffices for all practical 
purposes : a few years more or less is not of the slightest import- 
ance. What ig necessary, is a recognition of the soundness of 
the principle, and of the expediency of applying it more or less 
roughly whenever practicable. If this is done, we shall soon 
cease to hear of revolutions 300 years in length, or of duration 
still more absurd. 

Proportion or Aqr-olassrs. 

This may he shown for series subject to the method of regular 
cuttings, in a table similar to that at page 290, groups which are 
to be separated from the rest of the series being put in a sepa- 
rate column. 

The age-classes are generally made to correspond to the pe- 
riods. If periods are twenty years long, the age-classes should 
proceed by differences of twenty years. 

Speaking generally, groups in process of natural regeneration 
by seed may he reckoned as belonging to the oldest class up to 
the time of the first secondary cutting. The quantity of old 
trees still standing is, however, the best guide. If we have, for 
instance, 100 acres of forest in process of regeneration, whose 
normal supply is altogether, 400, 000, but whose actual supply is 
found to be only 100,000 cubic feet, the average contents for a 

completely-stocked acre would be — = 4,000 feet. There 

would, consequently, be the equivalent of = 25 acres of 
the oldest class, and 100 — 25 = 75 acres of young growth. 

Wastes which it is intended to re-stock, should not De entered 
m an age-olass nntil they have been restocked ; but the last 
yearly coupe, or coupes, whioh is regularly re-stocked, should 
he entered in the first class. 

Taa number or tears necessary to realize the ideal state. 

In series managed by the method of regular cuttings, an 
wort should bo mule to effect a practically normal state of the 

8 B 
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age-classes of a series by the end of the first revolution, or with- 
in the term of years required to work through the whole forest. 
It may not, however, be advisable to accomplish this so quickly 
in forests in which the age-classes are very abnormal, on account 
of the sacrifice of immature, or the delay in cutting over-mature, 
groups, which a too sudden regularization might entail. It 
would generally he advisable, for instance, to exceed at first the 
normal coupe considerably, in a series of three age-clas9es, of 
which the first two were largely overstocked, and to reduoe the 
annual coupe below the normal if they were considerably under- 
stocked, ’ J 


Pehiops. 

In series subject to the method of regular cuttings, very 
short periods are apt to hamper the executive, especially iu 
forests naturally regenerated by seed, where greater freedom in 
locating the cuttings is necessary than in forests which are in- 
dependent of “ seed-years,” and which can he regenerated with 
much greater certainty, regularity, and rapidity. 

Another objection to very short periods is that they make the 
gradations of the age-classes too small. 

On the other hand, very long periods are apt to allow too 
much license to the executive in carrying out the provisions of 
the plan. 

Five to twenty years may be taken as limits. Thirty years 
were formerly tne usual form for forests with long revolutions ; 
twenty is now more geneial for seedling-forests, naturally re- 
generated, and ten for those regenerated by the method of 
clean outtings, or, and this comes to the same thing, the twenty- 
year-periods are divided into sub-periods of ten years each. 

Allotment of Groups to Affectations. 

As a rule, the oldest groups should be cut first. Circum- 
stances will, however, often prevent this arrangement. If we 
had, for instance, to choose between two groups, one old but 
vigorous, the other comparatively young, but sickly from mis- 
management, attacks of insects, damage by fire, &c., or on ac- 
count of the species being unsuited to the station, we would 
probably elect to cut the younger group first. 

Again, in order to obtain a proper sequenoe of cuttings it 
may he necessary to cut younger groups before older ones ; or 
in order to avoid having very large areas stocked with groups 
of about the same age where there is fear of damage by wind, or 
for other reasons. 


Protbooti Cuttings, 

These are very important in forests subject to the method of 
regular cuttings, and occupying sites exposed to violent storms. 
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As already explained, they consist in clearings 30 feet or more 
broad, made on the weather side of a group jvhen it is young, 
so as to avoid the danger of suddenly exposing it when old to 
wind and sun, when the group in front of it is cut. The area 
thus cleared may be re-stocked with young growth, which then 
forms a protective fringe, or it may be left bare. 

The usefulness of these protective cuttings in saving groups 
from premature cutting, or in rendering cuttings in due course 
possible may be very great in forests treated by a method of 
regular cuttings, and the principal reason why it is advisable to 
obtain, at the beginning, a rough idea of the course of the coupes 
during the whole of the revolution. The age up to which pro- 
tective cuttings may be safely made in a group depends on the 
kind of tree, the conditions under which it is growing, and the 
station. Some species withstand wind much better than others ; 
conifers, especially those with only tracing roots, must be most 
carefully dealt with. 

Exthaohdinahy Thinnings. 

These may be indicated when it is necessary to cut a group 
before its exploitable age, in order to hasten its growth, or its 
soed-produciug power in case the group is to be nuturally rege- 
nerated. When the thinning is very severe, it will he often ad- 
visable to introduce young-growth of shade-enduring species in 
order to protect the soil. If the group is to be cut within the 
next 20 — 30 years, this young-growth may sometimes be utilised 
iu re-stocking the ground when the overwood is cut away. 

Reherye-Gkoufb. 

Reserve' Groups are groups specially set aside for the pur- 
pose of making good any deficiency of material which majr 
arise from unforeseen circumstances, such as an excessive esti- 
mate of the quantity to be exploited, losses owing to fire, in- 
sects, windfall, and so forth. They have not been found to 
answer. If taken from amongst exploitable groups with the in- 
tention of substituting from time to time younger groups, the 
arrangement interferes with a proper plan of cuttings ; and if 
they are chosen from younger groups, there is Sways the 
chance of their not being exploitable wnen required. 

Several other expedients tor establishing a reserve-fund have, 
therefore, been resorted to, such as lengthening the revolution 
beyond the proper term, reducing the estimated yield so and so 
much per cent., neglecting the increment of groups to be out 
during the first period, reserving specially fine and vigorous 
frees as standards, Ac. 

Of these, the plan of lengthening the revolution, deduoting a 
certain percentage from the estimated yield or reserving stand- 
ards, appear to be the least objectionable ; but these and all others 



492 


FOREST ORGANIZATION FOR BEGINNERS. 


involve a sacrifice of revenue in forests subject to a rational sys- 
tem of management, and it is therefore difficult to understand 
why a certain loss should be incurred in order to avoid a possi- 
ble one. The case is not at all analogous to that of an indus- 
trial undertaking in which a reserve-fund is formed. In the 
latter case no loss is incurred by the formation of a reserve- 
capital, which is invested either in the business itself, or in 
other funds producing interest at the full market-rate in pro- 
portion to the security they afford ; whereas in forests, the re- 
serve is invested at a lower rate of interest, in funds, i.e ., forest, 
which do not offer greater security than if they were made to 
return the proper rate on capital-outlay. How this question is 
decided may not be a matter of very much importance ; but as 
the principle of establishing reserve -funds in forests appears to 
be wrong, the simplest and best plan is evidently to dispense 
with them altogether. 


Chapter IX.— Preparation of Plans of operations. 

As this plan is intended to furnish the raison d'etre of the 
proposed general plan of management, together with detailed 
instructions for the next ten or twenty years, it should commence 
with a general description of the forest and of the circumstances 
which have led to the proposed system of management. This 
account can be compiled from the facts collected during the ex- 
amination of the forest. It should be condensed ; only essential 
points being noted in order that the leading features may not he 
obscured by a mass of detail. 

These introductory remarks may comprise all, or part, ac- 
cording to circumstances, of the following particulars and any 
other matters of interest. 

1. The actual state of the forest and its surroundings. 

This should comprise a short history and description of the 
forest : — General topography, station and tenure ; prevailing 
species ; past management, expenditure, and receipts. Circum- 
stances affecting its general management, such as the require- 
ments of the surrounding population, markets, rights, and privi- 
leges, the existence in the vicinity of industries requiring a 
steady supply of forest produce. Particulars regarding commu- 
nications ana forest offences and means of preventing the latter. 

2. ClRGUMBT AN dBB AFFECTING THE YIELD. 

Reasons for the series and revolutions chosen ; and for 
changes if 41 ly, of regime or species. Reasons for the methods 
adopted for determining the annual yield and contents of groups* 
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The probable state of the age-classes at the end of the revo- 
lution may be noted. Circumstances not now affecting the 
value of the produce but likely to do so, such as the construction 
of new or improved line® of communication, the starting of new 
industries (mines, factories, &c.). Directions in regard to the 
general management of the forest ; such as directions as to the 
mode of carrying out the main-cuttings, thinnings, draining, 
and cultural operations. Reasons for alterations, if any, in the 
executive or protective establishments. Reasons for the system 
of differentiation adopted, and for any proposed new lines of 
communications. 

3. Yield. 

General statement of past and estimated future annual yield 
from main-cuttings, thinnings, and minor produoe (all separately). 

The plan of operations should include the following : — 

(1) . General plan. 

(2) . Statement of boundaries (in the form shown at p. 

291). 

(3) , Of compartments and groups (in form at page 289). 

(4) . Of age-classos (form at p. 29u). 

(5) . Detail-plan of main-cuttings. 

(f>). Detail-plan of thinnings. 

(7) . Statement of total estimated yield. 

(8) . Regeneration and cultivation-plan. 

(9) . Maps. 

General Plan. 

This is intended to give a general view of the present state of 
the forest, and its working for the next ten years, or for a longer 
period. 

It may be drawn up in the following form for series treated 
by the method of regular cuttings. For forests exploited by 
tne selection-method, and for the overwood of stored coppice ob- 
vious alterations are necessary : the number of trees or a class 
takes the place of area under the headings age-class and periodic 
yi(ld y and the yield of the test- tree of a class that of the class- 
yield per yield acre, and, when the number of trees regnlateB the 
yield, columns will be necessary showing the numbers of each 
class to be cut, for the column showing the age of groups, the 
range of ages (e.g. t 5—40 years) or the range of diameters (e.g. f 
0 — 10 inches), may be substituted. When the yield is given in 
cubic feet a column showing the rate of growth per cent, should 
be given for each age-class, or for each diameter-class if the latter 
be substituted for age-classes. 

If there are other series in the range, separate statements 
should be made for each. A general statement may then be 
drawn up of tbe operations to be carried out during the first 
period, or deoade, for the whole forest. 



General Plan of Working. 
e First Series of Kodali Rang 
Revolution 60 years. 



Estimated Average An nasi Yield, 
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Detail-Plan of Main-Cuttings. 

This may generally be drawn np in the following form. But 
it will not always be possible to give the area ; for overwood in 
stored coppice and forest exploited by the primitive method, for 
example (see above). In cases of natural regeneration, when 
the old crop is only gradually removed, it will suffice to put 
down in red ink an area proportional in size to the quantity of 
wood remaining to be cut, making a note to that effect in the 
remarks column (see also remarks, p. 223). 

Proposed Main-Cuttings 1887-96. 



Compartment 
and Sub- 
compartment 

Area of coupe. 

Species. 

i 

1 

< 

s 

1 

9 

Cubic 

contenta. 

Feet. 

Remark*. 

Belmal, 

25 

5 


III. 

II. 

36,250 

25. — At begin- 




d 




ning of deoade. 

ft 

5b 

8 

« 

a 

77 

77 

23,100 

55. — Ditto. 









77 

8- 

28 

H 

77 

77 

186,200 


3 

n 

86 

... 

... 

... 

246,550 


Average yearly yield, 

... 

... 

24,655 



The above form should be on the left side of the sheet, and 
the following on the right. The proposed cuttings can then be 
conveniently compared with the actuals. 

The quantities should be shown separately for different quali- 
ties of wood (logs, poles, firewood, &c.) f or at all events, timber 
*nd firewood should be kept separate.* 


* The oUmlfleation adopted will, of coarse, depend on locel drcnmstanoee. In 
■nanyplacee, firewood would not be cUeeified ti ell because unsaleable, and what 
“V valuable only as firewood in one country, may be used for oonstractire 
purpoMiinaaoUwr. 
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| Quantity. 
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Quantity. 



Only 27 acres 
of compart- 
ment 8 were 
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ing to wind- 
falls in 7 b, 
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the full yield 
was made 
np. 
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Maiw-Cuttingb actually carried out. 
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Detail-Plan of Thinningb. 

These should be scheduled in the same manner as the main- 
cuttings, the actuals and the estimate being recorded on op- 
posite sheets. 

As regards the quantity and quality of the intermediate cut- 
tings, the usual plan is to make the estimate by means of exper- 
iential tables of average returns of groups of about the same age 
and of the same species. Much depends on previous treatment 
and on how a group originated ; density and station are the 
most important factors to consider, and the results of previous 
experience may be modified as each case appears to require. 

When neither local nor general tables exist, some data will 
probably have been collected during the examination of the 
forest which will serve as a guide. 

Often thinnings have no value, or they are removed bjr 
permit-holders and cannot be calculated on. In such cases it is 
needless to observe that there is no object in estimating the 
quantity. 


Statement of Total Yield. 

This may be drawn up in the following form i — 

Abstract of estimated total yield for Decade 1887-96. 


urea of 
coupes. 

Main cuttings, 
cubic feet. 

Thinnings, 
cubic feet. 

Grand Total 

Timber. 

Firewood. 

Total. 

Timber. 

Firewood. 

Total 









Total, 








Mean yearly 
_ yield. ... 



4 






Regeneration and Cultivation-Plan. 

This will comprise instructions for filling up blanks, culti- 
vation of wastes, and regeneration of groups. The proposed 
plan should be written on the left side of the sheet anti the de- 
vils of its execution on the other. 

8 s 






Compartment 
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The following form may be nsed : — 

Left Side of Sheet . 
Cultivation-Plan. 
First Decade 1887 - 1896 . 

Work Proposed . 






















FOREST ORGANIZATION FOR BEGINNERS. 


499 


Maps. 

The following maps will be required by the Executive 

(1) . Group-Map. 

(2) . Working-Map. 

(3) . Inspection-Map. 

Group-Map. 

This map should be on a smaller scale than the original map ; 
about 4 inches to the mile, 15 * 4Q ‘. will generally suffice. The 

groups should be indicated by colours, each kind having a dif- 
ferent colour, and each age-class having a certain depth of colour, 
the youngest age-class being lightest, and the oldest darkest. A 
good general idea of the proportion and position of the age- 
classos and species of forests subject to the method of regular 
cuttings is thus obtained at a glance. 

Workino-Map. 

This should be a copy of the original map, on the Name scale, 
and not coloured. It will be required for detail work, such as 
boundary-mark inspections and measurements, and should be on 
a scale large enough to show every bond and boundary-mark, 
and to admit of accurate measurements being made from it. 

Inspection-Map. 

This map is required for general purposes, such as inspections, 
and should, therefore, be made of convenient size, on a scale 
which may be made the same for all forests belonging to one 
proprietor, or may depend on the size of the range. The 4-inch 
scale is a convenient size. The boundary-marks are not 

shown in this map, as it is not generally large enough for that 
purpose ; but all rides, roads, compartments, sub-compartments, 
streams, and salient features of the country should, if possible, 
be filled in. 

6. Booking Results and other details. 

A record should be kept by the Executive of— 

(1) . Changes, if any, affecting survey-details. 

(2) . Details of cuttings, actual and proposed, for main-cut- 

tings and thinnings, in the forms given above. 

(3) . Details of cultivation actual and proposed in the forms 

given above. 

(4) . Comparative abstract, showing the estimated and actnal 

quantity of cuttings, together with the sums realised 

by their sale. 
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(5) . General abstract of receipts and expenditure. 

(6) . Estimated and actual quantity of, and receipts and ex- 

penditure on account of, minor produce. 

(7) . Abstract of averago gross and net value of a cubic 

foot of wood, arranged according to species and 

regime. 

Changes affecting Survey-Arrangements. 

The chief points to note are changes of absolute area on ac- 
count of sales, purchases, exchanges, &c. Increase, or decrease, 
in the area of stocked as compared with unstocked land, on ac- 
count of now rides, roads, the stocking of wastes, newly-ac- 
quired land, &c. Alterations in the position of boundary-marks. 
Alterations which do not affect tbo relative proportion of stocked 
to unstocked area, such as the laying-out of narrow roads, build- 
ing of bridges, cutting of ditches. 

Changes outside the forest-area affecting the sule of its produce, 
such as new lines of communication, railways, factories. 

All changes should also be noted on the map, if possiblo. 

The yearly coupes should he marked on tho map in pencil. 

These changes should be put down in a note-book kept speci- 
ally for the purpose, and of the following form : — 


Changes which have occurred. 

Remarks. 

1887. 


Coupe$. — la, 8 acres cut clean, 

( Marked on map, Not., 

1 1883. 

1888. 


Ceupu.— la, 2 acres cut clean, 

f Marked on map, Nov., 

2a, 8 „ ft 

^ 1884. 

Boundary- mark, No. 115 missing, ... 

I Replaced by stone mark 

&c. 

j April, 1885. 


Abstract of the Estimated and actual Quantity and 

VALUE OF THE CUTTINGS. 

This should he drawn un for main-cuttings and thinnings (1) 
separately, and (2) together, as shown in the accompanying 
tables, subject to such modifications as may in each case appear 
necessary. 





The actuals as compared with 
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Thinning 8 , — The same form as above. 
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3. Total Yield . 

The same form as the above, containing the sum of main-cut- 
ting and thinnings. 

General Abstract of Receipts and Expenditure. 

This is intended to show at a glance the gross and net yield 
of the forest, and may bo drawn up in the form opposite, subject 
to such modifications as circumstances may require. 

Estimated and actual Quantity of, and Receipts and Expen- 
diture ON ACCOUNT OF, MlNOR PRODUCE.* 


This statement may he drawn up in the following form. 
When the receipts are small, or tho produce is sold in a lump 
for the whole forest, the information contained in the remarks 
column of the General Abstract will suffice, and this detailed 
statement may he dispensed with. 


| TOJL 

Compartment 

Produce 

estimated. 

Actuals. 

Tns estimate is, as 

COMPARED WITH 

THE ACTUALS. 

£ 

1 

Quantity. 

d 

a 

> 

K 

1 

cr 

i 

V aloe. 

Quantity. 

Value. 

Too 

much. 

9® 

HS 

H e 

Too 

little. 

II 

r 

Whole 
forest, ' 

Right of 
grazing in 
compart- 
xnente not 

in fenoe, 

» ,,, 

_r 


£o. 

075 


• M 

Ml 

876 


Minor produce U all produce not ligneom (fruit, game, kts , .> 















General Abstract of the Receipts and Expenditure. 
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Abstract of gross and net value of a Cubic Foot of Wood. 


This statement may be drawn up in the following form, sub- 
jeot to such modifications as circumstances may demand : — 




e t 

h 


Net value. 



Year. 

Species and 
regime. 

o M 

t 8 
£ •* 

0 

Gross 

value. 

Total. 

One 

cubic 

foot. 


Bern arks. 

1887 ) 

Tcrminalia, ) 
clean cut- > 

4,000 

1,000 

650 

•14 


The average 
age of the 
ITerminalia 
'was about GO 

l 

1887 j 

tings, ... ) 

Xylia natural- 
ly regenerat- 
ed seedling- 
iorest, 

i&c. 

— 

&c. 



t years ; of the 
[Xylia about 
80. 

1 


Chapter X — Renewal and Revision of the Flan. 

At the end of each period, or sub-period, the general plan of 
operation will have to be revised, and fresh plans framed for 
working the forest during the following period or decade. 

Sometimes serious calamities such as extensive damage by 
insects and wind, renders an earlier revision necessary. In 
forests worked intensively, or which are very irregular, it is 
generally advisable to have intermediate revisions at intervals of 
five years. 

'Renewal of the Plan. 

The points to consider are (1), how the proposed plan has 
answered during the past period or decade. (2), the prepara- 
tion of a new plan of operations for the next period or aecade. 

As regards the first point, it will be easily determined, if the 
records have been properly kept, by comparing the estimate with 
the actuals. Each item (main-cuttings, thinnings, minor pro- 
duce, &c.) should be taken, seriatim, and compared with th6 
estimate. Serious mistakes in the original plan, or in the 
manner of carrying it out, will soon be brougnt to light, and 
steps can be taken to avoid their recurring, if possible, during 
the next period. An examination of the work done in the forest 
will show whether the cuttings were suitably looated and their 
seqnenoes satisfactory ; and also if other works, such as those 
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of regeneration, road-making and cultivation, have been satis- 
factorily carried ont and with what result. 

Before commencing to prepare a fresh plan for the next de- 
cade, or period, the map and statements should be corrected so 
as to show the existing situation. Sub-compartments, for which 
there is no longer any occasion, will be done away with on the 
map and in the statements ; and if new land has been taken up 
it will be apportioned to existing compartments, or made to 
constitute new compartments. It is well to prepare an entirely 
new map of groups. 

It will then be necessary to make an entirely fresh examina- 
tion and assessment of the forest, or, at all events, of groups 
which it is intended to fell during the next period. A detail- 
plan of operations, based on this estimate, is then drawn up for 
the coming term in precisely the same manner as the previous 
one, but it will not be necessary to repeat the general description 
which preceded the plan for the first period. A few introduc- 
tory remarks will suffice to call attention to changes which may 
have occurred, and to the results of the working of the forest 
during the past period. 

Rbvisiorb. 

The object of these is to show how the plan of operations has 
worked, and to make such alterations within the prescribed 
limits of the original plan as appear necessary, but neither fresh 
assessments of groups, nor a working-plan for the next decade 
or period, is made. The scope of new revisions is, therefore, 
much more limited than that of renewals, and they partake 
more of the nature of an inspection than of a revision. They 
are, therefore, most useful in forests, such as those belonging 
to the State, in which the work of the executive is controlled by 
superiors. They are also useful in cases in which unforeseen 
circumstances, such as windfalls on a large scale, or the sudden 
demand for a particular kind of produce, necessitate a change 
of working. It will then be a question whether an entirely 
new plan should be framed or not, or if the old one can be 
altered sufficiently to satisfy the new conditions. 


SECTION VI. CONVERSIONS. 

Chapter XI. 

Simple-coppioe, stored coppice, and forests which have been 
treated by the primitive method, have sometimes to be coverted 
into regular seedling-forest. Considerations of sylviculture may 
sometimes render such a conversion desirable, as is the case 
when the impoverishment of the soil necessitates a change of 
speoiee and system (*.g., from deciduous to coniferous forest). 

8 T 
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Other considerations, again, may necessitate a change, such as 
questions of finance, ot the ■wish to attain a more simple and re- 
gular system. Generally speaking, the composite method is not 
suited to very large forests, because the personal attention of a 
skilful manager is required for nearly all operations in the forest, 
and he will seldom have time to attend to them thoroughly in ex- 
tensive series. The principal objection to the primitive method 
is the difficulty of determining the sustained yield and of en- 
suring the regeneration of the forest. 

Grebe divides the material to be exploited in the conversion 
of primitive forest or stored coppice, to regular seedling-forest, 
into : — 

(1) . Main-cuttings of the groups to be converted. 

(2) . lmprovemenb-th innings of original standing-stock, or 

cuttings which prepare the way for the main-cuttings. 

S . Thinnings of converted groups. 

3 forest should bo divided into affectations of equal, or 
nearly equal, area, according to the same author, who gives, as an 
example, the case of a forest of stored coppice to bo converted 
in four periods to regular seedling-forest, alloting groups to 
affectations in the order shown below. 

1 8t Period . 

1. Groups which are thoroughly exhausted to be cleared off, 
and the ground re-stocked artificially. 

2. Groups with tolerably dense young-growth (underwood), 
consisting mainly of vigorous seedling or coppice-shoots of 
hard-woods. Most of the latter to be allowed to stand and grow 
into high forest. 

2 nd Period . 

3. Groups with sufficient overwood to allow a preparatory 
cutting for natural regeneration to be made, but mostly defici- 
ent as regards under-wood. 

3 rd Period . 

4. Groups whose overwood is too sparse for a preparatory 
cutting, ana which will, therefore, have to be prepared for it by 
improvement-cuttings and the retention of a large supply of 
stores. 


4 th Period. 

5. Groups which are deficient in both over- and under-wood, 
but which can be sufficiently prepared for regeneration by fill- 
ing up blanks during the first period, and by retaining a large 
number of stores from the under-wood. 

6. The wastes and cvtipes, stocked during the first period, if 
necessary. 
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The course of the cuttings would then be as follows : — 


Veriod. 

Groups under 
Headings 

0) «d &). 

Groups under 
(8). 

Groups under 
(4). 

Groups under 
(5) and (6). 

i. 

Regeneration 

cuttings. 

Preparatory 

cuttings. 

Improvement 
cuttings. - 

Improvement 

cuttings. 

II. 

Improvement 
cuttings 
and thinnings. 

Regeneration 

cuttings. 

Preparatory 

oattiugs. 

Improvement 
cuttings 
and thinnings. 

III. 

Thinnings. 

Improvement 
cuttings 
and thinningB. 

Regeneration 

cuttings. 

Preparatory 

cuttings. 

IV. 

Thinnings. 

Thinnings. 

Improvement 

and 

thinnings. 

Regeneration 

cuttings. 


The above example will serve to indicate the general course 
which events may be expected to take, each case being treated 
according to its special conditions. 

The yield for the first ten years is based on an examination of 
the growth and contents of each group, or portion of u group, 
to be cut during the decade. It will not, however, be necessary 
to attempt to estimate the contents and increment of any groups 
beyond those which are to be worked during the first ten years. 

The improvement-cuttings will, of courso, include the removal 
of very old standards which are not suitable for natural regener- 
ation, and it wil), therefore, often be difficult to avoid felling an 
excess of large timber during the first period. 

The groups of later periods should be fixed provisionally, as 
the soundness of the plan for the first period will thereby be 
more generally demonstrated. But as time goes on, it may be 
found neoessary to transpose groups from one period to another, 
it being impossible to predict positively which groups will be 
most suitable for regeneration twenty or thirty years in advance. 

The general principles to bo followed in converting other 
kinds of irregular forest to regular seedling-forest are tne same 
as for stored coppioe. The worst groups, and those most suitable 
for regeneration, are out first, and the rest u improved,” A 
more simple plan is to regenerate the entire forest artificially, 
but that is not always a feasible one ; it is always a much more 
expensive method. 
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A TOUR IN JAPAN. 

Having recently spent a month in Japan u en route ” for Amer- 
ica, some account of that remarkable country may interest the 
readers of the “Indian Forester.” The empire of Japan con- 
sists of a collection of nearly 4,000 islands, the principal of 
which are Niphon, situated in the centre, Jesso in the north, and 
Krasin in the south. The area of the empire is understood 
to be 149,000 square miles, or about 28,000 square miles more 
than that of Great Britain and Ireland, whereas the population 
is supposed to be about the same, vis ., 33 millions. The physi- 
cal features of Japan are most variable, and mountains, valleys, 
plains and rivers, combined with an irregular coast, are every- 
where picturesquely blended. 

In the north the winters are cold and severe, and snow covers 
the mountains for several months, but in the southern part of 
the empire, snow seldom lies more than a few days. 

The average rainfall is said to be about 50 inches, this amount 
being distributed over several months of the year ; the maximum 
number of wet days during May, June and September being 
10 or 12, whereas during the other months, they do not as a 
rule exceed 4 or 5. 

Earthquakes are frequent, and severe storms or typhoons, 
which sweep everything before them, are not uncommon. 

The history of Japan as regards its relations with the outer 
world is most curious and interesting. Various unsuccessful 
attempts having been made for more than 300 years by the 
Portuguese, Dutch, Russians, Spaniards and British to enter 
into commercial intercourse with it, but without any satisfac- 
tory result. 

In 1854 however, the Government of the United States even- 
tually succeeded in negotiating a successful treaty, and the ports 
of Hokodadi and Simoaa were opened as coaling stations and to 
commerce generally. 

Great Britain, France and Russia soon followed, other ports 
being also opened, and since these events the country has made 
the most rapid strides towards civilization which has ever been 
made by any ancient or modern nation. 

The ancient Government of Japan was constituted on a most 
peculiar footing, and consisted of the Makado or Emperor, whose 
power was merely nominal, the real ruler being the Tykoon or 
Shogun, who had at his hack as supporters a powerful set of 
nobles or chiefs called Daimios. In 1868, however, a great 
revolution took place, which resulted in the suppression of the 
Tykoon, as well as a considerable limitation in the power and 
importance of the Daimios, and the assumption of full authority 
by the Makado. Since this important event, the whole internal 
arrangement of the oountry has undergone a complete revolu- 
tion, and security to life and property ensured by the suppress 
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sion of the numerous two-sword ed men and other armed re- 
tainers of the Daimios. The Government of the country has 
now been remodelled on a European system, and the adminis- 
tration divided into different departments, the ohiefs of whioh 
form a kind of Council presided over by the Makado. 

The construction of railways, telegraph lines, roads and bridges 
is now making rapid progress under the direction of the various 
Government departments ; a good system of Police has been 
established, and a fairly efficient army is being equipped on the 
German system. 

As regards maritime matters Japan now possesses a fairly 
efficient navy, and most of the merchant steamers of Japan are 
well managed and efficient. Extensive dockyards have been 
started at Yokoska, near Yokohama, and a law has just been pass- 
ed prohibiting the building of the old class of unseaworthy junks, 
their place being taken by schooners, brigs or similar craft. 

The mineral wealth of the empire is important, and includes 
copper, coal, silver, lead, tin, sulphur, nitre, salt, lime, marble, 
gold and a few preoious stones. 

The peculiarities of the climate of Japan are reflected in its 
flora, the palms, bamboos and ferns, reminding the traveller of 
the tropics ; the pines, oaks, elms, laurels, beeches, walnut, 
&c., recalling the vegetation of Northern Europe, whereas the 
azalias, camellias and evergreen oaks call to remembrance the 
shores of the Mediterranean. The flora of Japan is said to be 
particularly rich and interesting, and would form a most inter- 
esting study for the researches of the scientific botanist, but as 
1 have no pretentions to the above title, I shall confine my 
remarks to a few general observations. 

As far as I have been able to ascertain from personal observa- 
tion and study of various books, the principal forest species of 
Japan appear to be as follows : — 

Metz (Firm* Thurtbergii and densiflora ), both of whioh species 
appear to be very common throughout the empire. 

Hinoki ( Chamoecyparie obtusa and pisifera), both of whioh 
species form extensive forest in the Central and Northern 
islands. 

Suii ( Cryptomeria japonica ), found planted throughout the 
length and breadth of the country, and especially near villages 
and round all shrines and temples. 

Keaki (Zelkowa KeaJci ), kuri ( Castanea vulgaris ), much used 
for railway Bleepers. 

21 species of oaks, 

26 kinds of bamboos, 

60 species of cherries, 

many species being grown simply on aooount of their flowers. 

Numerous kinds of azalias, camellias, and laurels, besides 
various species of elms, maples, deutzia, hornbeam, viburnum, 
holly, olive, &e. 
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As regards characteristic plants of Japan, they may probab- 
ly be enumerated as follows : — Azalias, camellias, Cryptomeria 
japonica , Oydonia japonica, chrysanthemums, Hibiscus, the Japan 
shrub peony, the famous water lily nasu ( Nelumbium mroi/era ), 
asters, &c. 

The principal forest trees common to Europe, which are 
mainly confined to the northern islands, are elms, beech, larch, 
aspen, wild cherry, ash, yew ; whilst amongst shrubs and other 
plants, the following are most common, ivy, honeysuckle, lily of 
the valley, monkshood, marigold, wood sorrel, poppy, chickweod, 
dock ana dandelion. Palms are by no means common, and are 
confined principally to the southern portion of the empire. 

Regarding the fauna of Japan, as far as my limited observa- 
tions went, animals and birds appear to be particularly conspic- 
uous, by their absence. 

However, an examination of the museums at Zokio and an 
inspection of the skins offered for sale, it appears that the prin- 
cipal forest animals of Japan are black bears, most common in 
the south, and brown bears, principally confined to the northern 
part of the empire. 

A few polar bears are also occasionally found on the shoros 
of the northern islands, brought there it is stated by the numer- 
ous icebergs which strand on the coast. 

A kind of spotted deer is fairly common, also a wild goat, 
which, however, only inhabits the highest hills, and a few wild 
pigs are found, but they are by no moans numerous. 

Besides the above animals, which may be said to be the most 
important forest quadrupeds of Japan, there are foxes, badgers, 
monkeys, otters, wild cats, weasels, and hares. 

As regards birds a large number of Europoan species exist, 
such as crows, larks, robins, thrushes, geese, ducks, snipe and 
quail. There are also a considerable number of representatives 
of Indian species, such as kites, jays, barbets, parrots, &c. 

There are two or three kinds ot pheasant, the principal of 
which is of a beautiful copper color, and is much sought after 
by sportsmen. Owing, howover, to the natural expertness of 
the natives at trapping and snaring, game is said to be scarce, 
this being also the opinion of several sportsmen whom I hap- 
pened to meet. 

Certain game laws have, however, now been promulgated, 
and shooting is only allowed at certain seasons. 

Reptiles are not very common in Japan, and as far os I 
could judge from a rapid inspection of the collection at Zokio, 
they muon resemble in general appearanoe those found in the 
Himalayas. 

As regards fishes, the seas and lakes of Japan team with fish 
of all kinds, including several European species, snoh as salmon, 
trout, Ac. 

Consequently fish forms a most important part of the food of 
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the inhabitants of these islands, who are said to be most expert 
fishermen. 

On approaching the coast of Japan one is struck by the im- 
mense number of native fishing boats which are generally seen 
trawling in pairs, but as many as seven are sometimes seen in 
a line dragging immense nets. 

The first port touched by steamers from Hongkong is Naga- 
saki, situated on the south-west side of the islana of Kinsin, the 
approaoh to which much resembles a picturesque Norwegian 
fiord. On the right entrance to the harbour there is a fine coal 
mine, one of the most productive in Japan, which fact renders 
Nagasaki one of the most important coaling dep6ts in this part 
of the world. The harbour is considered a safe one, and at the 
time of our visit it was occupied by seven Russian, French and 
British men-of-war besides numerous merchant vessels of all 
nations. 

The principal exports from the town of Nagasaki are oam- 
phor, tea, vegetable wax, coal, &c. 

As the P. and 0. steamer remained in port for several hours, 
we had time to run on shore and examine the town, the European 
portion of which we found to be clean, well built, and muon re- 
sembling a French town. The native part is also clean and 
prosperous looking, and the natives themselves are most civil 
and polite to strangers 

As a rule throughout Japan even the poorest people are fairly 
well dressed, and few beggars are met with, either in town or 
country. The rural population and most of the inhabitants of 
the towns retain the national dress, which consists of a kind of 
long open dressing gown called a Kiminon, fixed round the waist 
by means of a snsn. 

The dresses of the men are generally of a sombre hue, blue 
being the color preferred, but those of the women are more 
lively, and especially on holidays are particularly gay. 

The men generally wear hats of various patterns, the “ Tam 
O’ Shunter bonnet ” being most fashionable, and the women do 
up their hair in a most elaborate manner. The ladies are also 
very partial to the use of chignons and large hair pins, and the 
fixing of their bead gear is such an elaborate affair, that they 
recline with their heads resting on specially made blocks, in 
order that their hair may not be deranged. All wear wooden 
clogs of various shapes, but coolies and agriculturists generally 
wear straw sandals. During wet or cold weather overcoats of 
straw or oiled paper are generally used by the poorer portion 
of the population. 

One of the most peculiar customs which first strikes the travel- 
ler in landing in Japan is to find all pack horses shod with straw. 
The shoes are fixed on in a simple manner, and as a matter 
of course only last one or two days, so that one finds horses* 
shoes strewn all along the roads in Japan. 
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The lion of Nagasaki is a hill called Sour, situated about three 
miles from the landing place, which is crowned by a temple and 
several tea houses, or small inns. 

This temple is surrounded by fine clumps of elm, ash, pine, 
camellia, bamboo, camphor and cotton-wood trees, one of the 
latter being 30 feet in girth and 100 feet high. 

After spending an hour or two pleasantly at this plaoe, we 
returned to the steamer, and soon after steamed away for Kobi 
through the inland sea of Japan. Provided the weather is 
favourable and the traveller is fortunate enough to pass the best 
portions of the scenery by day-light, a sail through the inland 
sea must be very interesting, but on the occasion of my visit 
the weather was cloudy and misty, and some of the best parts 
were passed during the night. 

However, we had a good view of that portion known as the 
Straits of Simonasaki and neighbouring islands, all of which 
are pioturesaue, and interesting. 

Tne islands and coasts of this portion of Japan are all well 
wooded, principally with Finns Thunbergii , oaks, elms and fine 
olumps or bamboo plantations. 

Villages seemed to be few and far between, but those ob- 
served were well built, clean and flourishing. In their imme- 
diate neighbourhood considerable patches of neatly cultivated 
fields were to be seen, the principal crops being wheat, rape, 
beans and potatoes. Some of these fields situated on steep hill 
slopes are terraced in the same manner as in the Himalayas. 
The upper portion of the neighbouring hills are as a rule bare 
of tree vegetation, and the practice of firing the grass is evident- 
ly indulged in throughout Japan. No very satisfactory ex- 
planation of this practice was obtained, as cattle are seldom 
allowed to graze in Japan, and it is supposed that the firing of 
the grass is probably resorted to in order to get rid of an 
obnoxious kind of bamboo, and thus obtain a better crop of 
grass, principally for cutting for winter fodder, or for thatching 


purposes. 

As a rule few cattle, except bullocks and oows, are kept in 
Japan, sheep being non-existent, owing it is said to the pre- 
sence of a kind of bamboo which cuts up their insides, and poats 
and donkeys are also extremely rare. Nearly all the animals 
are stall fed, and during the whole period of my stay in Japan. 
I do not recollect of having observed an animal of any kind 
gracing in the jungles. 

This happy state of affairs from a forest point of view, com- 
bined with an abundant rainfall, simplifies forest conservancy and 
plantation work very considerably. 

Most of the inhabitants of these islands appear to be busily 




A Torn IN JAPAN. 


518 


The ran from Nagasaki to Kobi occupies about 40 hours, and 
as the latter town is not of much interest to travellers, I pro- 
ceeded the following day to Kioto, the antfient capital of Japan. 

The distance from Kobi to Kioto is abopt 50 miles, and the 
journey is easily performed in about three hours by means of 
a very well managed metre gauge railway. The railway plant 
for this line is said to have been manufactured by the Japanese 
themselves, and if so, the work has been done in a most credit- 
able manner. All the officials ore natives, and the traveller at 
once notes how appropriately the metre gauge system corre- 
sponds with the size of the men, both being in perfect harmony. 

The principal timber used for railway sleepers in Japan is 
kuri ( Caatanea vulgar} *), and they are said to last about 10 
years. For the first 20 miles the line runs through an extreme- 
ly fertile and well cultivated plain, having an average breadth 
of about 10 miles, the greater part of this area having been 
reclaimed from the sea or from the beds of the numerous water 
courses which traverse it. This has been effected by a complete 
system of embanking the sea shore, also the borders of about 20 
streams which traverse this plain. 

All these embankments, extending for about 5 miles inland, 
are substantially constructed on scientific principles, the sides 
next the streams being strengthened by willow planting, whereas 
the back slopes and neighbouring wuste lands are all covered 
with pine and bamboo plantation. One peculiar feature of these 
embankments is the general use of bamboo baskets of various 
shaj>es filled with stones, which are much used for protecting 
embankments in Japan. These are made in tho shape of bolsters, 
about 20 feet long and Id inches in diameter, and are laid 
horizontally along the foot of the banks, others of various 
diameters np to 4 or 5 feet being placed on end. 

The principal town passed is Osaka, which is considered par 
excellence the trading centre of Japan, and also contains the 
mint and extensive barracks for the housing of the Imperial 
troops. Besides this place several other towns and villages were 
passed, the whole country on both sides of the railway being 
carefully and elaborately cultivated. 

All the intervening patches of waste or high land are devoted 
to the cultivation of tea, bamboos or clumps of pines. 

On approaching Kioto the line passes through a pictur- 
esque valley, the low hills on each side being completely olothed 
with flourishing forest of pines, oaks, Cryptomeria japonica , 
bamboos, Ac. 

It was satisfactory to notice that some kind of system in the 
working of these forests is evidently followed, the hard woods 
being cut on the coppice system, whereas the pines are eitlier 
clean cut and the area replanted, or a few reserves are left here 
and there for the purpose of re-sowing these areas naturally. 

The town of Kioto is probably still one of the largestfimport- 

8 u 
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ant and most picturesque cities in Japan, and not long since 
it contained upwards of one million inhabitants, but since the 
transfer of the Maktdo’s Government to Tokio the population 
has naturally decreased. The streets of this town are well 
laid out and kept in fair order, but the houses and buildings 
are not of a pretentious nature, being generally not more than 
two storeys high. 

This arrangement is necessitated by the frequency of earth- 
quakes, and the houses are generally built of timber and bam- 
boos with tiled or shingle roofs, and all have consequently a 
most inflammable appearance. The result is that conflagrations 
are of frequent occurrence, and the last great fire which took 
place in 1846 reduced in a few hours, 500 acres of the town to 
a heap of ashes. 

Fairly efficient fire brigades are now kept in most towns, and 
tall posts are ever}' where erected for the purpose of viewing and 
signalling fires, but notwithstanding all these precautions, all 
the most important shops are provided with their own fire-proof 
safes. These are built in a peculiar manner of bricks and mud, 
with very thick walls, and heavy iron doors, and within these 
buildings all the most valuable property is kept. 

On an alarm of fire being given, the doors are closed and the 
joints plastered over with mud, and after a conflagration has 
passed over a section of a town, those buildings only remain 
standing alone amongst the smouldering ruins. The town of 
Kioto is famous for its temples, there being in all 350, the 
number of Buddhist and Shinto priests connected with these es- 
tablishments being upwards of 15,000. 

The most important of these temples is one called Hongwanji, 
which oovers an area of about 30,000 square feet, and is about 
100 feet high, the whole erection being of pine and elm timber. 
The interior of the temple is divided into variously sized 
chambers, the walls of which are tastefully decorated with ela- 
borate carvings, paintings and lacquer work, &c. 

One peculiarity of all Japanese temples is a kind of trium- 
phal arch, called a Torie, wnich generally spans the entrance, 
and whicn consists of two upright and one horizontal beam 
painted or lacquered red. Another peculiar feature is the im- 
mense number of stone or bronze lanterns which generally line 
the entrance avenues, and are often from 10 to 12 reet high. 

At the entrance to this temple there is an immense sacred 
loho or Ginkyo tree, the scientific name of which is Salidntria 
adiantifolia , and which haB peculiarly fan-shaped leaves. 

In addition to Cryptomeria iaponioa , this tree is generally 
found planted near most temples in Japan, and is popularly 
supposed to poor ont showers of water during conflagrations 
and thus protect the temples from taking fire. 

In a fine grove of trees near the temple, we found several 
building inhabited by the priests, and surrounded by a neat 
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garden, which is ornamented with fish ponds, rustic bridges, 
stone lanterns, tad trees and shmbs ant into fantastic shapes. 
In foot it is asserted that this st yJd of garden, known as Dntoh 
gardening, was borrowed by that nation from the Japanese. 

In the immediate neighbourhood we next examined the res- 
toration of the great Sninagsi Honag temple, which was des- 
troyed by fire about 7 years ago. The pine beams being used 
in the construction of this temple are of immense size, some 
of them being as much as 54 feet long and 2x2 feet square, 
from which faot some idea of the size of the forest trees of 
Japan may be gathered. 

The carpenters employed on this temple building seemed to 
be very expert workmen, and all the most complicated joints 
were being used in nutting the various scantlings together. For 
moving, raising and placing the beams in position various kinds 
of capstans, windlasses, pulleys and levers were being used in a 
ski&il manner. 

Amongst various ropes and hawsers employed on this work, 
I observed one about 12 inches in circumference and 100 feet 
long, composed entirely of human hair, and which we were told 
had been presented to the work by a devotee, this kind of rope 
being supposed to possess certain great advantages of strength, 
durability, &c., not combined in any other material. 

Amongst various other interesting sights at Kioto the traveller 
is of course taken to see the numerous “ curio ” shops, some of 
which contain the most extraordinary collection of Dronze and 
lacquered ware, weapons, pictures, &c. 

Kioto is also famous for its porcelain and cloisonne ware, as 
well as silk and crape, but the prices demanded for all these 
articles is as a rule exorbitant. 

Various interesting excursions may be made to places in the 
vicinity of Kioto, one of which, t nr., that to the rapids of 
Katsuragewa I found most interesting, and shall now endeavour 
to describe. These rapids are situated about 12 miles from 
Kioto, the first part of tne journey being accomplished by means 
of Jinrikshaw drawn by two coolies, tne distance being easily 
run over in about 2£ hours, even though the road was hilly ana 
in very bad order. 

Immediately outside the town of Kioto the road passes through 
an extremely fertile plain measuring about 10 x 5 miles, toe 
whole of wnich area is cultivated like a garden. The crops, 
which consist of wheat, rape, beans, peas and other vegetables, 
are cultivated in ridges, placed about 1 foot apart, which ar- 
rangement enables them to he irrigated, manured ana weeded in 
a most thorough manner. All kinds of manure from the city 
is conveyed to this ground in buckets and stored in the fields in 
small tanks or tubs till wanted, and everywhere in Japan, even 
in the most out-of-the-way places, I noted that no manure of 
any kind was wasted. m 
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Intermingled with the crops and situated on the higher patohes 
of ground one observes numerous patches of tea, the bushes 
being placed in continuous lines like hedges about 2£ feet high 
and 2 feet apart. These bushes are also manured in a most 
careful manner, and in some cases I observed bamboo screens or 
“ tatties ” constructed over them, in order, I suppose, to protect 
the tender leaves from the sun. 

The low lying swampy ground is devoted to the cultivation 
of rice, the method of cultivation being essentially the same as 
that followed in India, with the difference that a plentiful supply 
of manure is given, and in consequence the rice produced is of 
first rate quality. 

The villages passed through were remarkable for their olean, 
neat and flourishing appearance, the people being all industri- 
ously employed and apparently happy and contented. 

The food of the poorer classes uppurontly consists mainly of 
rice, fish and vegetables, such as beans, peas, a large kind of 
white radish, sea weed and bamboo shoots. Toa is extensively 
drunk by all classes, also a kind of mild boor made from rice, 
called saki. 

En route to the rapids we encountered numerous small hand- 
carts drawn by coolies or a single bullock, and ladcned with 
various kinds of forest produce, such as logs, poles, planks, 
scantlings, charcoal, fuel, faggots and lime. 

I observed that all scantlings and planks were particularly 
well sawn, some of the latter being not more than half an inch 
thick. All fuel was split and neatly sawn up into billots ol' about 
18 inches in length, and during mv travels in Japan I never 
noticed a piece of wood unnecessarily hacked with the axe, the 
use of the saw being thoioughly well understood. 

All cliarooal and lime is made up in bamboo or grass baskets 
of about 20 lbs. weight. The faggots also wore particularly 
neat, and I observed several carts loaded with pine roots, which 
circumstance points to the economical manner in which forest 
operations are conducted in Japan. 

We passed several extensive areas devoted to the cultivation 
of a species of large bamboo, the young shoots of which are 
Biieciully appreciated in Japan as food. 

These fields generally consist of patches of good land, the 
standard bamboos being cultivated as single stems situated about 
10 feet apart, the heads being lopped off at about 12 or 15 feet 
from the ground, in order it is supposed to increase the number 
of shoots from the rhizomes, and reduce the shade as much as 
possible. The fields are carefully cultivated, and straw or leaf 
mould plentifully applied. The young shoots are cut or broken 
over just as they are appearing above ground, and large quanti- 
ties were to be Been for sale in every bazaar, their taste when 
well boiled, very much resembling that of inferior turnips. 

After leaving the plain of Kioto the road crosses a range of 
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hills through which a tunnel of more than 200 yards long has 
been recently constructed. All these hills are well wooded 
with pines, oaks and elms, the forests being it is said the pro- 
perty of the State* 

Along the sides of the road, and for a considerable distance 
up the neighbouring slopes, a broad belt of Cryptomeria japonica 
has been planted by the Engineer in charge of the road, the 
plants being put in 5 X 4 feet apart, and the plantations seemed 
to be flourishing. 

The geological formation of these hills being of a friable des- 
cription consisting of shales, gravel and sand, the neighbouring 
slopes are subject to landslips, and in several places I noted 
that regular lines of fascines had been constructed along the hill 
sides. These are situated about 20 feet apart, the spaces between 
being carefully planted up with oaks, pines, &o., in a careful 
and intelligent manner. After crossing the pass the road leads 
through more villages, in the neighbourhood of which I noticed 
numerous oak trees carefully treated on the pollard systom: also 
several temples, cemeteries and other enclosures surrounded by 
neatly trimmed bamboo and Cryptomeria japonica hodges. 

On arrival at the bank of the Kutsuraguwa river, we entered 
a large flat bottomed boat about 40 feet long by 8 feet broad, 
manned by four sturdy boatmen, and at once proceeded down 
the rapids. The descent of this river must be somewhat excit- 
ing for those unaccustomed to this kind of river navigation, 
and considerable ex|>ertnoss is required on the purt of the boat- 
men to avoid striking against the numerous projecting rocks, 
the stream being in some places a roaring cataract. 

The total fall in a distance of about 7 miles is about 200, feet, 
and as there was a good supply of water at the time of our visit 
we performed the voyage in about 1± hours. 

The central portion of the river is to a certain oxtent prepared 
for navigation, a rough channel being formed by means of re- 
moving the loose boulders, the laying down of cribs loaded 
with stones, also by a free use of the long bamboo baskets al- 
ready described. The beauty of the scenery of this river is 
extremely picturesaue and must be seen to be thoroughly ap- 
preciated. On each side the steep sloping banks rise up to 
about 500 feet above the river, the tops beiug covered with 
fine pine forest. 

The lower slopes next to the river have been cleared of all 
timber, but it was satisfactory to observe that extensive planting 
operations of Cryptomeria japonloa , pine, oak, &c., were in pro- 
gress, the young trees planted being apparently flourishing. 

The beauty of the scenery of this river culminates at a place 
called Arashiyama, when the boat was abandoned, ana the 
Jinrikshaw mode of travelling resumed back to Tokio, which is 
diftant about 7 miles. 

At this place we found a large number of the pleasure-seeking 
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inhabitants of Kioto thoroughly enjoying themselves in various 
ways, viz., boating, fishing, or sitting in groups in small booths 
engaged in eating, and drinking tea or saki, the whole festivity 
being mingled with a good deal of banjo playing, accompanied 
by rather discordant vocal melody. From this place, the road 
back to Kioto passes through some very fine bamboo planta- 
tions, as well as patches of tea, the country in this part of 
Japan looking thoroughly prosperous. 

There are several routes by land from Kioto to Yokohama, 
but I preferred the sea passage, so retraced my stepB back to 
Kobi, and embarked on board a fine Japanese steamer called 
the “ Jamiashiro Marw,” by which we arrived at Yokohama in 33 
hours. This ship is one of a considerable fleet belonging to a 
Japanese Company ; is manned by European officers, and has 
all the latest improvements including electric light. It is re- 
served by the Japanese Government as a transport in time of 
war, and is capable of carrying 1,200 men. 

E. McA. M. 

(To be continued). 


VOLUNTEERS FOR SERVICE IN UPPER BURMA. 

There will probably be some officers from the dryer climates 
of India who will find that the climate of Burma does not suit 
them. It is to he presumed that Government does not intend 
that those who volunteer for service in Upper Burma should 
suffer for their zeal, and I think it would be bnt fair that they 
should be given the option of returning to the provinces from 
which they came, after, say, three years. Not m the class and 
grade to which they have in the meantime risen, but to their 
former position in the provincial list, where their names would 
still be retained, and they would be shown as u seconded. ” 
There is no doubt that promotion in the new province will be most 
rapid, in fact, most volunteers would ordinarily be sent on pro- 
motion ; and those whom the climate suited would not care to 
go back to their provinces on reduction, as it were. 

Three years’ service in Burma would be obligatory, and after 
that each one would be called on to decide whether to come on 
to the permanent Upper Burma list or to return to his former 
province. The decision would be final, and, in the case of those 
electing to remain, their names would be removed from the 
other lists. 

Otherwise, u volunteering ” is likelv to bear hard on some, 
and especially on those who come under the unfavorable leave 
and pension rules. 

10th October , 1886. 


0 . 
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REPORT ON THE ADMINISTRATION OF THE FOR- 
EST DEPARTMENT IN THE NORTH-WESTERN 
PROVINCES AND OUDH FOR 1884-85. 

We owe an apology for so late taking upon ns to discuss these 
reports, but the many items of interesting matter they contain, 
whioh our readers who are not able to see the original reports, 
may like to hear of, ought to find some record in our columns. 

The Central Circle was managed as usual by Mr. Oreig with 
the help of five Deputy Conservators and the Collectors or 
Deputy Commissioners of these districts. The areas thus ad- 
ministered are : — 


Division. 


Reserved Protected 
Forest. Forest. 

Other. 

Total. 

Naini Tal, 
Ranikhet, 

eat 

eee 

86 

eee 

86 

• •• 

7‘ 

59 

••• 

66 

Knmann, 

Garhwal, 

Ganges, 

••• 

686 

eee 

eee 

686 

• •• 

444 

• ee 

• ee 

444 


207 

#•# 

• ea 

207 

Jhansi, 

ee# 

87 

eee 

• •• 

87 

Lalitpur, 

tee 

140 

4 

eee 

144 

Banda, 

IM 

- 

... 

116 

118 

Total, 

• ee 

1,471 

99 

118 

1,688 


making a circle and a series of charges which Forest officers it 
provinces where the areas are far too big for them to do justice 
to, may well envy. But during the year the Naini Tal and 
Banikhet Divisions were amalgamated into one. The Report 
unfortunately appears to give no information regarding the 
number of suborainates, Bangers, Foresters and Guards and the 
extent of their charges, although it says that a staff was sano- 
tkmed by Government during the year. It seems that at 
present there are no Bangers, and we suppose, therefore, that 
the forests are worked by a temporary staff 
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To review the records of fire protection, so as to gain from 
them any information likely to he useful elsewhere is not easy, 
unless we can also give some account of the circumstances of 
the forests : we will, therefore, content ourselves with saying 
that 11 fires occurred, burning 531 acres out of 256,895. 
Climber cutting appears to cost on an average 1 anna 2 pies 
per acre. 

Some very interesting tables are given of the measurements 
of sample plots of sAl forest, the results of which are - 


Increase 

Trees, in girth, Ter tree, 
inches. 



ri. 

Lachnian Mandi, ... 

65 

27 

0*42 

^-itore plots, < 

2. 

Amtanola, 

69 

25*8 

0-37 

b. 

SantiiAn Thapla, ... 

56 

ids 

0-34 

2-acre plots j 
thinned, “ 

[4. 

Laclunan Mandi, ... 

114 

95*3 

0*83 

5. 

Amtanolft, 

114 

88*6 

0-78 

( 0- 

San man Thapla, ... 

115 

70-3 

0-61 


showing the greatly increased growth in plots that have previ- 
ously been carefully thinned of about one-fourth of their trees. 
The general results show — 

Unthinned areas, ... ... *38 in. per tree, 

Thinned „ ... ... ‘74 „ „ 

the latter giving nearly double the increment of the former. 
At the rate of, say, ’74 inch per year a forest carefully treated 
with thinnings will contain at 100 years of age trees of almost 
exactly 6 feet in girth. 

The next most interesting subject in this report is the acconnt 
of the measures taken to check the waste and destruction caused 
by bamboo purchasers. The rule laid down was “ no less than 
four uninjured growing stems to be left to each clump,” and 
considering the usual difficulty which is experienced the first 
year, the results have been successful. We are not told whether 
cutting close to the ground, a point we consider of much im- 
portance, was attended to or not. The new rates for bamboos 
per 100 may interest some of our readers, thqy aro : — 

4 feet long, ... ... — Rs. 

J2 ” * 100 

1 * It It ••• It I 

15 ,, ,, ... •••’ ••• „ 15J 

20 „ „ ... ... ... 6 pie each, 

the result being, not an increase of revenue, but that instead of 
taking immature and inferior kinds the purchaser takes only 
the better ones. 

The Oudh Circle was managed, as usual, by Capt. Wood, with 



IV THI VOHTH-WVBTERV PBOVINC1S AND OTJDH POE 1684-85. 51 1 


the help of six Forest Divisional officers, the areas of whose 
charges are — 





Bq. miles. 

Bhira, ... 



... 148 

Kbon, ... 



... 268 

Bahraich, 



825 

Goods, 



154 

Gorakhpur, ... 



157 




1,194 


reserved forest, with 1,211 square miles of protected forest, 
called the Katna grant. 

The state of the subordinate staff appears to be no better in 
the Oudh than it is in the Central Circle, but at any rate it is 
satisfactory to find that Mr. Ponsonby considers that it is to the 
Forest School that they have to look for better Rangers and 
Foresters. Our previous impression was that, however near to it 
and in the province with it, few Circles in India wore so back- 
ward in using tho advantages of the school as were those of the 
North-Western Provinces themselves. 

With the Inspector General’s admirable ‘ Note ’ on the Qudh 
forests before us, we are absolved from making much remark on 
the working of the Oudh forests, for doubtless we shall before long 
bo able to give our readers some account of Mr. Ribbentron’s 
remarks which, to our mind, constitute somewhat of a new de- 
parture, and at any rate bring to light facts regarding the illegal 
character of the forest settlements, which seem to show that tne 
officers, Forest and other, who acted on behalf of Government at 
these settlements, did not display the amount of care and re- 
gard for Government interests that should have been expected. 
We are sorry that the remarks on grazing are so confused, but 
it is worth notice that 2*4 acres per head are allowed for i pri- 
vileged ’ cattle, and 6*2 acres for outsiders. Climber cutting in 
Oudh is more expensive than it is in the Central Circle, for it oost 
4 annas 5 pies in Dudwa, though in Bahraich it was as cheap as 
5} pies. 

We have lookedtin vain for an intelligible balance sheet of 
the financial results of the Bafaramgh&t saw-mill. We hope that 
another year we shall be told what the profit on its working 
was, after allowing for percentage of capital account, establish- 
ments and working charges. 

The value of the School Circle Report is much diminished by 
the numerous 1 errata ’ — on the other hand, a very useful map 
is a great assistance to an understanding of the report, whioh is 
muon longer than those of the other Circles. 

The School Circle was managed by Mr. Fisher, with three 
Forest divisions sub-divided into 14 ranges. But even the 

8 x 
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School Circle seems to have difficulties iu settling its subordi- 
nate staff. 

The areas under the School Circle are : — 


Division. 


8q. miles. 

Debra Diin, ... 

«*• ... 

... 277 

6aharanpur, 

••• ••• 

... 295 

Jaunsar, 

••• 

Total, 

192 

764 


so that in all the three Circles contain an area of 3,646 square 
miles. Adverting to our remarks regarding the Oudh settle- 
ment, we note that the Conservator of the School Circle says 
that, “ although there has been no formal inquiry into the rights 
of the people in the Diin and Sahnranpur forests, yet their 
privileges have been duly recorded in the settlement papers, and 
are in no way ovcrburdonsome on the forests, and it has been 
plainly laid down by Government that no new rights can accrue 
in the reserved forest of the Circle ” (the italics are ours). We 
should like very much to know under what section of the Forest 
Act power to record privileges was given to the Forest Settlement 
officers, or indeed to anybody. As we understand this sentenco, 
Government has granted a series of privileges, at the same time 
laying down (and thereby setting itself above the Act which 
does the same thing; that new rights are not to accrue. Are 
we then to understand that it has deliberately elevated the pri- 
vileges into rights, and bound down its successors not to insti- 
tute any new one. We are far from saying that Government 
ought not to provide for the exercise of customary privileges, 
because they cannot be legally admitted as ‘rights’ in the 
meaning of the Act ; but it should do so not by erecting them 
into legal easements but by providing for them by simple exe- 
cutive order alterable at its own will and pleasure. It is not 
oonoeivable that any private owner of land should deliberately 
burden bis property with a series of easements which he and 
his suooessors could only get rid of by purchase in the future, 
when a simple permission conditional on good behaviour was 
all that was asaed, and we do not see what difference there is 
when the proprietor is the Government. 

The plans and sections of the Peota sledge road are given in 
this report. The work cost Rs. 3,598 for a length of 6,116 feet, 
and the saving effected is about 8 pies per sleeper brought out. 

A series of experiments in the rate of growth of trees is 
recorded in para. 27, and these measurements are not only of 
sdl, but of most of the common trees of the forests. They 
show that the mean growth is much slower in the Dtin than 
it is in the Oudh forests, for at the rate of growth ascertained 
for Lakarkot (0*25 inches of girth yearly) it would take 288 
years for the trees to reach 6 feet in girth, and this, as Mr. 
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Broun points out, shows that it will not pay to allow the trees 
to reach that size. 

For the first time since the first year of its constitution, the 
School Circle shows a surplus revenue of nearly a lakh of rupees, 
due partly to the fact that during the year the Forest Sohool 
and its expenditure were made Imperial instead of Provincial, 
and to a large saving in the cost of the sleeper works. 

The financial reswts of the three Circles were : — 


Receipts. 

Central, 4,92,497 

Oudh, 7,77,021 

School, 3,02,801 


Expenditure. Surplus. 

2,61,912 2,80,585 

5,50,758 2,26,268 

2,07,432 95,869 


Total, 15,72,819 10,20,102 5,62,217 


The review by the Government of the Province is long and 
interesting, and that of the Government of India expresses itself 
as pleased with the work done. 


TIMBER COLLECTION AT THE BENGAL ECONOMIC 
AND ART MUSEUM. 

The following extract from the report of the Bengal Economic 
and Art Museum for the past year will interest our readers 

“ Timber collection . — The Timber Court occupies the wooden annexe 
facing the Ohowringhee Road to the north of the main entrance to 
the Imperial Museum. As stated in the last progress report, this 
collection comprised at the close of the last year some 2,000 specimens 
of Indian woods forming one collection, and 578 specimens forming a 
second, and also sundry smaller collections of wood from other coun- 
tries which had been presented to the Bengal Government at the dose 
of the exhibition. The two thousand specimens of Indian woods 
whioh had either been shown in the Calcutta Internationa] Exhibition 
or had belonged to the Eoonomio Museum, had to a certain extent 
been systematically arranged on the following plan In every case, 
so far as was possible, the name of the tree yielding each specimen 
block was ascertained, and it was then referred to its proper botanioal 
natural order, and the specimens were grouped according to the na- 
tural orders to which they belonged, the arrangement of the natural 
orders being the same as that followed by Mr. Gamble in his ‘ Manu- 
al of Indian Timbers.* This arrangement is undoubtedly most valu- 
able from a scientific point of view, and it is the one best calculated 
to ehow the connection between the woods yielded by the trees of the 
same natural order, and it is also the arrangement probably that 
would be preferred by any one making a systematic study of the subject 
On the other hand, the arrangement might have appeared to be a 
little puzaling to casual visitors to the collection. It was, however, 
fortunate that the second collection of 578 specimens of wood whioh 
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had been exhibited at the Edinburgh Forestry Exhibition was handed 
over by the Bengal Government to the Mnsenm. This collection was 
arranged alphabetically, and it coaid, therefore, be used as a kind of 
index to the larger collection, and with this system, which amounts 
practically to one of cross reference, no one could have any difficulty 
in studying the subject of Indian timbers. 

“ During the first five months of the year under review, the work of 
identification, systematic arrangement, and classification and labelling 
and re-labelling of the numerous Indian timber specimens was most 
vigorously pushed forward, and by August-this Court really represent- 
ed a most systematic and valuable collection of Indian woods, careful- 
ly labelled with all available information with their botanical and 
vernacular names, place of growth, &c., and in such a way that infor- 
mation about the majority of Indian timbers conld be very easily as- 
certained. When this work was virtually completed, orders were 
received from the Government of Bengal (No. 1804 — 228 Mis. F, 
dated 13th August, 1885) to make over the collection of timber speci- 
mens to Mr. F. B. Manson of tho Forest Department for the purpose 
of constructing a triumphal arch for the Indo-Colonial London Ex- 
hibition. Mr. Manson in this matter was acting for the Government 
of India, and lie had to construct the arch on behalf of the Revenue 
and Agricultural Department. Mr. Manson therefore took charge of 
the timber collection in September 1685, and from this time the Tim- 
ber Court of the Museum has had to remain closed. 

“ The total number of wood specimens which were in the first instance 
handed over to Mr. Manson was 1,952, but 254 specimens were sub- 
sequently returned early in 1886. The actual number of specimens of 
Indian wood belonging to the Economic Museum, which have been 
used in the construction of the triumphal arch, is 1,698, and it will be 
seen that these form practically almost the whole of the collection. 
The specimens were only handed over on loan to the Revenue and Ag- 
ricultural Department, Government of India, and at the close of the 
exhibition they will have to be returned to the Museum. In the con- 
struction of the timber arch other specimens of wood were nsed as well, 
but it would appear that the main part of the surface of the arch has 
been made of the specimens belonging to this Museum. If the beau- 
tiful triumphal arch which was constructed is banded over to the 
Museum at the olose of the exhibition as it is, it will undoubtedly form 
a very handsome addition to the Timber Court ; but arranged in that 
way, the specimens of wood will be of little value for scientifio Btudy, 
and it will be impossible to give the names, localities, &c., of the spe- 
cimens when thnB forming part of the large structure. It must also 
be mentioned that in many oases Mr. Manson found it necessary to 
alter the shape of the specimens of wood for the purpose of fitting 
them into the various ornamental and geometrical designs with which 
the arch is decorated. The labels giving the scientific and vernacular 
names of the specimens bad also to be removed from the specimens, 
though index numbers wore stamped on them so that they can be still 
recognised, and thus to utilise this oolleotion in its former way wonld 
necessitate much labour in making the specimens uniform, in re-1 shel- 
ling, and in other ways, and even when thus re-labelled, the alteration 
in the form of many of the specimens will have much deteriorated the 
value of the collection. Assuming then that the triumphal arch will 
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be returned u such to India, and that it will be returned to the Mu- 
Benin, and that it will be considered desirable to exhibit it in Oaleutta 
in this form, it may be suggested that the Forest Department should 
be asked to provide the Museum with new typical collections of Indian 
timbers to replace those which hare thus been done away with, and 
that such typical collections should be arranged as the collections in 
this Museum were formerly arranged. 

<* The only addition to the timber collections which was made during 
the year under review was a collection of 80 bamboos from various 
parts of India, which was handed over to the Museum by Mr. F. B. 
Manson, who was also engaged in preparing a bamboo trophy for the 
London Exhibition under the orders of the Revenue and Agricultural 
Department, Government of India.” 



jJJ, JIOTES, 


Queries and 


^xtracts. 


Forestry in England. — Although in your interesting article— 
which I have read to-day with close attention — you very frankly 
criticise the proposal to establish a School of Forestry in England, 
I am sure you do not wish in any way to injure tne admirable 
movement identified in Parliament with the name of Sir John 
Lubbock. I fully admit many of the difficulties which you 
point out as existing in the way of the establishment of suoh a 
School of Forestry as is suggested ; but I think you rather over- 
rate the value of our foreign supplies of timber. Those supplies, 
I will readily allow, are abundant enough now, and homo grow- 
ers know well how keen is the competition between home-grown 
and foreign timber. But it is too generally lost sight of that 
the drain upon foreign timber reserves is enormous, and that, 
taking the world at large, there is nothing like a compensating 
process of planting going on to repair the gigantic losses which 
the world’s forests are sustaining in order to supply the wants of 
civilised nations. 

Ton mention amongst other sources of supply, the primaeval 
woods of America. Not many years since the limber supply of 
the American Continent was considered practically inexhaustible. 
But what is the case now ? A timber expert — Mr. James Little, 
of Montreal— writing in ‘ Forestry’ not long ago, estimated, as the 
result of a very careful calculation, that there was not more than 
a seven years’ supply of merchantable timber in America. Not 
only for a long time past has there been an enormous drain upon 
American timber resources to supply the needs of the world, but 
the practice of cutting wa9 most improvident and reckless. To 
get at a particular " big tree,” scores of small trees that would, un- 
disturbed, make the forests of th§ future are ruthlessly destroy- 
ed. The Americans have hardly yet realised that their own needs 
will shortly compel them to close their ports against the export 
of timber, and otner countries are likely to follow their example 
under similar and by no means far distant circumstances. What 
would then beoome of the timber question in this oountry ? 
It would beoome a question of the first importance, and the 
price of timber would rise enormously, and no longer admit of 
any unfavourable comparison with wheat and other com grow- 
ing. Counter considerations as to game preserving would then, 
I Sunk, go to the winds. 

I am perfectly well aware that the slow growth of timber — 
that is, of most kinds of timber — prevents a prospect of imme- 
diate profit But it is nevertheless the fact that tLere is a large 
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quantity of uncultivated land in |his country upon which nothing 
else than trees of a certain kind can be grown. This remark 
applies with peculiar force to large portions of Ireland. In 
view, therefore, of the probable arrival of a timber famine at bo 
very distant date, it behoves us in this oountry to give every 
encouragement to a movement whose object is jiot merely to 
establish an English schod of forestry, but to give an impetus 
to timber planting throughout the world.— Franoib George 
Heath. — Standard. 

Underwood , Kew Gardens , July 12. 


Method of Preserving Timber in Japan.— Now that we are 
getting Tea boxes from Japan, the following extract from the 
“ Journal of Forestry ” will be interesting. Be it noted, then, 
that the Japanese use only wood previously preserved as fol- 
lows : — 

Preservation Process applied to Timber . — At a distance of 20 
or 30 chos (1 cho = about 120 yards) from the sea. and near 
the mouth of a stream, a large pond is dug, so that the sea may 
have free access to it. This is called Kakoitori (or storing 
pond). Its size is not fixed, but generally it contains an area of 
14,000 or 15,000 tenbos (1 ten bo = about 36 square feet), and 
its owner keeps his office near by, so that he may transact his 
business on the spot. The circumference of the pond is built 
of stone or wooden walls, and a canal is dug on one side to 
communicate with the river, and thence with the sea ; the flow 
of the tide being regulated by means of a sluice. The pond 
should not be deeper than 5 feet in the central parts at full tide, 
and not shallower than 2 feet in the margin at ebb tide. The 
right proportion of salt and fresh water for the pond is six parts 
of the former to four of the latter, for if the salt water exceeds 
this proportion timber becomes blackish in colour, and is liable 
to be much eaten by worms ; 4f, on the other hand, the propor- 
tion of salt water becomes less, it is much sooner decayed man 
otherwise. The velocity of the flow of tide should also be very 
carefully regulated, for if the current is either too rapid or too 
slow, timber is again very liable to be much injured by worms. 
Hence in those places where there are two or three pdnds near 
one another, their owners generally amalgamate them, on agree- 
ment, by means of small canals, which arrangement regulates the 
flow of tide very considerably. Timber for storing is usually 
piled in five layers according to its quality ; the lowest layer 
consisting of middle class timber, the next layer of fiftt okas 
timber, the next layer above again of middle class timber ; the 
next layer of third class timber ; whilst the uppermost layer, 
which is usually exposed above the surface of the water, consists 
of very low quality, and by its weight the lower four layers are 
kept sunk under water. Those five layers are piled one upon 
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another alternately at right angles, so that the whole arrange- 
ment presents the appearance of a toothed cube. Sometimes, 
bpwever, the pile consists of only two or three layers ; in that 
ca«e they are tied to a big log (about 12 to 15 feet in length, 
and 7 or 8 inches in diameter) standing near by, and are tlras 
prevented from floating about freely ; sometimes also one or two 
separate pieces of different kinds of timber are kept in the pond 
for specimens. The durability of timber depends greatly on the 
amount of care bestowed on it, and to this end the washing is 
the most important. Twioe in a year, generally in June or 
November, the cubical mass of timber above described is dis- 
engaged, and each piece is well washed by means of a straw 
brush. The different pieces are then reconstructed in a cube, 
but with the following alteration in the arrangement : — The 
middle-class timber, which before constituted the third layer, now 
forms the lowest layer, and the middle-class timber which in 
the former case was at the very bottom, now occupies the third 
layer. If washing cannot bo done twice a year, it must be per- 
formed once a year at least. In the following table are shown 
^in the first column) the names of different kinds of timber, in 
the second column the number of years for which they may be 
preserved in the timber store, and in the third column the 
period at which they are best adapted for use : — 


I. 

* Hinoktl ( Thuia obtusa ), 

Matson or Morai (Abies Jirma ), 
Hugi ( Cryptomeria japonica), 
Tsuga ( Tanga Sieboldu ), 

Hiba ( Thuia dolabrata ), 
TawUra ( Thuia pieifera ), 
Reyaki ( ZeLkowa KeyaJci ), 
K«*hi ( „ „ ) 


II. 


for 

»• 

it 

»» 

»» 


8 after 

4 „ 

5 „ 

6 „ 

8 „ 

8 „ 

8 „ 

10 „ 


IIL 

3 

1*5 

2 

2 

3 

3 

3 

4 


/The number of years is calculated from the day of felling, 
ana the time which is spent before timber cornea to the store is 
reckoned to be one year). 

A pond of 15,000 tenbo in area can, on the average, store up 
about 10,000 pieces of timber. They are of various lengths, as 
the following figures Bhow 

Lengths of timber (in kens) 2, 3, 2'5, 4, 8*5, 4*5, 5*6. 

Percentage number 50, 20, 1*0, 5, 1*0, 5, per oent. 

Thu* one-half of the whoW timber in the pond is of 2 kens in 
length, one-fifth is of 3 kens in length, Ac. (1 ken = 2 yards). 

At ordinary times, only three or four men are employed, 
whose doily wage is 35 to 45 kus (?), but at the washing season 
fifteen men are employed daily for a period of about half a 
month. — Gardener'* Chronicle . 
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THE FOREST CONFERENCE AT DEHRA DUN. 

All of na who were at the Forest Coitference, held in October 
1886 at Dehra Dun, will allow with pteasuje that the freest dis- 
cussion was encouraged on all matters laid before the effioers 
there assembled, and we may hope with z$ft*on that <pra meet- 
ings will bear good fruit in. many ways. As a matter of oourse 
onr observations and proposals were limited to what was immedi* 
ately before ns, and tnetJoveranient in allowing HI to meet and 
disonss ^be state of the Department and 4ts wants «xneoted ns 
to keep Within the Your corners of the programs# -drawn tip. 
In the pages of the “ Indian Forester,” noweie^ VP may^ ex- 
patiate more according to otfr own willl, #nd raise disonssiont 
which may posiiUy reach farther. _ , 

I wish to .wry to a higher point the disonssien OB* the poaj^ 
tion of District Forest Officers, and to make suggestion f ftgard* 
ing the organization of the Forest Department in its 
branches ; to say a feW words regarding the training of its con- 
trolling officers, and to point ont wtat good ptop the Fdbwt 
Sch<mJ at Dehra Diia n fey be put to. l 

TMe present systepa which gives a Conservator, wM t gmjMF 
number of officers under him, to^each of the more^ important 
charges ca^be greatly imp roved, la all the larger oharges, it 
least, there ehonld be a Chief Ctmurvatoff whe would also be 
Searetary to the Government in the Foreet Degartmht, mi he 
should be the Ml^administaitive bead under jd* Got eminent 
and responsible to it alone. Under Urn Jfcould n§ Cmeermton, 
eaon inohflrge of a Grek* fheatQtales ehonld he no larger 
than can tie thorongMy weBt'enpervieed, controlled and fbapeot- 
ed by the Qoneeiynton. aadahouhl be divided into Chargee, each 
nadir a controller 0a&ymt would be placed in close accord 
frith, and work tuguf, the Matrict Civil yffioer in carrying mi 
thl scheme of feryit m uagetteot, which scheme, in fll profee* 
«k>aal v financial Mid diM^jjpary fatten, most be rabordmate to 
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the orders of the Superior Forest Officers. Each charge should 
be divided duto Ranges , each under its own Ranger , and the 
Ranees into Sub-Ranges and Beats under Foresters and Forest 
Quards. 

The unit should be the Range, and the number of Rangors 
contemplated by Dr. Brandis for all India at, I think, 1,500 is 
not too large*. The Rangers will, of course, be all men trained 
at, and passed out by, the Forest School. Given such Rangers 
and Ranges of manageable size tho forests will be well protected, 
worked oil proper principles, and the revenue will increase to a 
vast extent. Such Rangers will necessitate a very much higher 
standard of knowledge than is at present apparent among Sub- 
Assistant Conservators ; and it goes without saying that tho 
officers who agaiif control the Sub-Assistant Conservators and 
junior controlling officers must also be men possessing a really 
good general education and high special attainments. But such 
controlling officers will be discouraged, and their usefulness 
much limited unless they are placed in suitable positions, and 
uhless they have large Departmental powers. 

Tho Forest Department is now no longer in its infancy. It 
yields a large grosB revenue with a very handsome surplus, and 
is daily increasing its capital and growing stock. The work to 
be done is not only spocial work, but is now organized and grow- 
ing in importance. This is why we may ask that Conservators 
bo plaoed in a higher position and in much closer contact with 
their Governments and Administrations. To do so will increase 
their efficiency, increase the revenue, maintain a higher stand- 
ard of forest work, and so benefit tho public ostates and the 
public. ThoBo officers should bo more independent, and be allow- 
ed to approach their Governments more directly, than is now 
possible, when they have to send up schemes and to receive or- 
ders thrpugh other channels whicn, however able, are still un- 
professional. There are now, in the existing Forest Acts and 
m the means which every Government has of obtaining tho 
opinions of its chief Civil officers, ample safeguards to prevent 
the undue preponderance of a Department But when such 
opinions Tiave been obtained and sifted the Government should 
deal directly with tho head of the Forest DepartmeA as its ad- 
ministrative officer and Secretary in that branch. No practical 
difficulty exists ^rhich need prevent the initiation of such a mea- 
sure. Tho men are there, hmong the Conservators, and among 
the offioers who having done well at the German gnd Frgpcn 
Schools of Forestry can now claim muoh Indian experience and 
a capital Tecord of work done. * 

Some such scheme appears to be now needed. Each province 
should have its single administrative forest chief. Putting two 
W more Conservators into a province, each with e<jual and in- 
adequate powers, and ail of them under a Financial Commis- 
sioner, or a Bo^rd, or a Secretary, is not a good plan. 
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Next with regard to the training of the controlling staff. It 
is a pity that the age at which young men aro sent out is not 
higher. It should be raised and a higher general education 
called for. After going through a special theoretical courso at 
Cooper’s Hill, tho officers intended for the controlling stuff should 
be sent to the Dehra Forost School to go through a two yearrf 
course there. Indian experience is what they want, and a prac- 
tical training in Indian Forestry. At the risk of being classed 
with those you lately called “ some conservative members of 
the Department,” I cannot but say that my experience has 
shown me that, in the majority of cases, the young men sent 
out through Nancy have been of but limited use till they had 
gone through a somewhat lengthened experience out here. I 
do not wish to be misunderstood. I am not despising their train- 
ing there, but it was all too short, and much or it gained in 
forests very unlike what most of them have to deal with here. 
And, except at the beginning of the system, they have come out 
too young. It may be objected that to raise the ago for en- 
trance ana to prolong the course means money. India is not the 
place it once was, but yet it presents a fine field for Englishmen, 
and is still the land where the finest service can be found. With 
the hundreds of educated mon at home who^ if all one hears and. 
soos and roads is true, barely succeed in gaining a livelihood, *it 
is probable that fair pay and a position suited to their talents 
would attract tnen from the Universities. But they must be cer- 
tain of fair pensions, fair furlough rules, and not be liable to 
changes in rules and to seeing others, with no higher education 
or talents than themselv^, placed under better rules. In fact, 
tho Forest Officer of India should be a member of the Covenant- 
ed Civil Service, and the Department should become an integral 
part of that service, and with prizes sufficient to keep men in it. 

The Forest School at Dehra is, with the staff that we had the 
pleasure of meeting in October last, quite able to instruct any 
men who may be sent to that institution, and it does seem a 
waste of power that this well manned ana well furnished and 
well housed School should not be utilized to a far greater extent 
than it now is by the Government. It should, under well con- 
sidered regulations, be thrown open to the public, and in that 
case I believe that the School will not only turn ont an ample 
supply of good forest officers for India, but also for other parts 
of the Empire. Australia, New Zealand, the Cape, Mauritius, 
Egypt even, are all in want of such men, and the Dehra Sohooh 
with the pine and oak forests of the Himalayas on one side, and 
the varied forests of the plains on the other, is the place where 
the widest experience can with the greatest facility be brought 
to bear on practical forest trainings 

There is one point xqpre on wnich I would touch. The pay 
and position of tne Inspector General of Forests is lower than 
it should be, when the very responsible and ho&vy duties that he 
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has to perform over the length and breadth of India are con- 
sidered. draws less pay than a Collector of a single district. 
This seems to be an anomaly. 

G. J. vS. 


A TOUR IN JAPAN. 

( Concluded from page 518). 

Yokohama is qnite a European town, with good pnblio build- 
ings, hotels and fine private residences. Along the ooast to the 
south-west of the town stretches a range of low hills, called the 
bluffs, on which the principal inhabitants live. 

These neat Englisn looking houses are surrounded by well 
kept gardens, adorned with many tinted azalias, camellias, and 
other Japan or European plants and flowers. In the public 
garden at Yokohama many experiments have been mado with 
tne cultivation of exotic trees, and I noticed a large nursery 
bed of deodar, also others planted out, all of which seem to be 
thriving. 

From Yokohama we proceeded to Tokio, the new capital of 
Japan, the railway running through a highly cultivated piece 
of country bordering on the sea, with many orchards ana low 
hills all well clothed with pine and bamboo forest or plantations. 
A large river is orossed u on route ” by means of a fine iron 
bridge, down whose stream a large number of rafts of pine tim- 
ber are continually passing from certain forests situated in the 
hills above. These rafts are constructed about 150 feet long 
and 15 or 20 feet wide, and contain several hundred logs ana 
poles of various dimensions. 

The city of Tokio covers an area of about 70 square miles, 
and was for a long time popularly supposed to contain more 
inhabitants than London, but this nas been found to be a delu- 
sion, the total population, according to the latest census, pro- 
bably not exoeediag 1£ millions. 

The general appearance of Tokio is somewhat disappointing 
to the traveller who has visited Kioto, the houses being gene- 
rally low and unassuming, but there are several fine publio 
buildings, also one fine street or boulevard called the Shimoashi. 

Lines of trees are being planted along the sides of this boul- 
evard, and I noticed a large pine about 50 feet high and 6 or 7 
' fbet in girth' with roots oomplete, being transplanted by means 
of a truck drawn by eight strong oxen. Tokio is famous for 
the number and extent of its pntuio parks, which are generally 
situated on rising ground, the principal of which are Shiba 
Ueno, and the grounds of the Makado’s palaoe. 

At the first of these, embosomed in a fine grove of Crypto • 
miria japonioa trees, may be seen the tombs of several of the 
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Shoguns or Tykoons of Japan, together with several fine temples 
elaborately carved and lacquered, the avenues leading to the 
shrines being lined with rows of large stone or bronze lanterns 
of fantastic shapes. 

Through the kindness of the British Minister at Tokio, I ob- 
tained a letter of introduction to Mr. Marimosa Cakie, Chief 
Commissioner of the Department of Agriculture and Commerce, 
also “Chef de i’administr&tion des fordts du Japan,” who 1 
found most oivil and obliging in giving me information regard- 
ing the forests of that oountry. Amongst various other matters 
which formed the subject of our conversation, I was agreeably 
surprised to learn that a College of Forestry was started about 
four years ago at Tokio, which establishment we proceeded to 
inspect, and a description of which I shall now endeavour to 
give. 

The College is situated in what appeared to be the suburbs 
of Tokio, and consists of 10 or 12 separate buildings, which com- 
prise lecture halls, museum, professor and students’ quarters, 
cook houses, Ac. 

The Director, Mr. Matgumo Hazama, appears to be an intelli- 
gent man, and he took great pleasure in showing us round and 
explaining everything. Ho has visited various Forest Schools , 
in Germany and studied forestry there, so that as a matter of 
course, the Japan Forest College has been established on what 
may be called German principles. 

The establishment consists of 10 Professors, and there were 
about 130 students attending the College at the time of my 
visit. The course as at present arranged extends over 5 years, 
3$ being devoted to instruction at the College, including holidays, 
and 1£ years to practical work in the forest. The age at which 
the students enter the College is 18 years, and the successful 
candidates at the final examination are eligible for posts of 25 
Dollars, or about Bs. 55 per month, in the Japanese State For- 
est Department, which is now in course of organization. 

The ouildings in connection with the College consist of timber 
and bamboo structures with shingle or iron roofs, and every- 
thing appeared to be neatly arranged, clean and suitable. 

There are eight class rooms devoted to lectures on forestry, 
mathematics, natural sciences, chemistry, surveying, Ac., toge- 
ther with an extensive laboratory for the chemioal analysis of 
soils. All instruction is of course conducted in Japanese, but 
the figures used for all calculations are English. 

The students live in separate quarters in the same oomponnd, 
four men occupying each room, some of which I examined and 
found them neat, clean, and serviceable. All the students dine 
together in a large hall provided with long tables and chairs, 
and are charged 5 Dollars, or about Bs. 11 per month, for board 
and lodging. They are not allowed to leave the premises 
without a pass, but 1 observed four small reception rooms with 
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kitchens attached, where the students can see their friends and 
entertain them if they choose. 

There is a very fair museum attached to the College, which 
contains a fine collection of about 200 Japanese woods, and 
above each section, I noticed a neatly framed and glazed com- 
plete botanical specimen 6f the species. There is also a good 
collection of seeas and forest products of all kinds, including 
manufactured articles, such as clogs, tubs, large vats, &c. 

A zoological collection has also been commenced, and a few 
of the Japanese animals, birds, beetles, butterflies and other 
insects have been got together. The homely sheep is considered 
such a rare animal in Japan, that it finds a prominent place in 
most museums. 

Amongst various curious and interesting objects I was shown 
a large and well made model of the Kissu reserved forest, which 
is situated about 100 miles north-east of Tukio, and as far as 1 
could learn, it appears to be the principal State forest at present 
being worked in Japan. A series of well executed pictures of 
forest lumbering works at this reserve, and in the forests of the 
great northern island of Japan nearHakodadi wero also exhibit- 
ed, from which I formed a very favourable opinion of the ex- 
pertness and skill of the Japanese as lumbermen. 

The Kissu forest is stated to comprise an area of 35,000 acros. 
and consists principally of Hinoki or ( Chwmcecyparis obtusa and 
puifera ), ana from the pictures above referred to and the expla- 
nations furnished by the Director, it apparently contained trees 
of very large dimensions, probably as much as 18 or 20 feet in 
girth. These pictures represent the felling of immonso pines by 
means of the saw, axe, or by fire, in some cases the tops and 
side branches having been removed, and the fall directed by 
means of throe or four stout hawsers attached to rough capstans. 

Other plates showed trees being felled on rocky ground, a 
thick bed or platform of branches being constructed in order 
to break the fall as much as possible. The squaring, sawing 
and transporting of logs 30 or 40 feet long and 2x2 feet 
square, by means of elaborately constructed timber slides, was 
also represented, the ground as shown in the pictures being of 
the roughest nature. 

The floating of timber down mountain torrents was well il- 
lustrated, and several kinds of dams, sluices, and other contri- 
vances common in Germany were also shown, and which I 
understood the Director to say had been in use for many years 
in the State forests of Japan. Other plates represented the lower* 
ing of logs by means of pulleys and capstans over preoipices, 
also sliding timber down steep slopes m the snow, the front 
part of the logs being supported on small sledges, and the back 
end being left as a drag. At the point where the mountain 
streams “ddbouche” on the plains a serviceable boom is em- 
ployed to catch the timber, which is well represented in the 
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platos, and I could not help observing that the place and gene- 
ral arrangement very mucn resembled those at Dakh Pathar on 
the Jumna. By means of this boom the logs are directed into 
a bay surrounded by piles, where they are kept afloat till it is 
convenient to raft them down the Tenrin-gawa river to the sea 
coast. Mr. Marimosa Cakie was most anxious that I should visit 


the Kissu forest and see all those interesting works for myself, 
but as the trip would have occupied 8 or 9 days, the time at my 
disposal did not permit my doing so. No regular system of fell- 
ing seems to have been followed till lately at this forest, and all 
the best timber is said to have been removed. 


The total area of Government forest in Japan at present 
reserved, is stated to be only about 3,000 square miles, hut 
no very reliable information on this subject, nor on the question 
of revenue or expenditure, was forthcoming, nor have the re* 
serves been yet demarcated. 

Certain laws and regulations regarding forest oonservancy, 
and especially with regard to the protection of game exist, and 
it is satisfactory to learn that fire protection is considered so 
important, that a special clause prohibiting the lighting or 
carrying fire in all forests is entered on the passports with 
which travellers have to be furnished whilst travelling in Japan. 
After several days spent at Tokio we started for the famous 
shrines of Nikko, situated about 90 miles to the north. 

The first part of the journey was performed by train to a 
place called Utsumaya, the line passing through an undulating 
and highly cultivated country, all the low hills and considerable 
portion of the plains land being covered with patches of pine 
( Cryptomeria japonica) and bamboo forests and plantations. 

These patcnes of woodland, the areas of which vary from 5 
to 50 acres, and which probably belong to temples, villages and 
private individuals, are apparently well looked after, and all 
rank undergrowth and refuse wood removed. 

The importance of growing timber and fuel is thoroughly 
understood and acted up to by the people of Japan, and all waste 
patches of land in the vicinity of villages are invariably planted 
up. As a rule, all trees are planted close, so that no pruning is 
wanted, and dear felling for the coniferous trees, and coppice 
for the hardwood species seems to be the system in force. As 
regards the treatment of bamboos in Japan, I never observed 
any growing in clumps, all stems being invariably situated not 
less than 2 or 3 feet apart, and distributed in a most regular 
manner over the whole area. 


All kinds of forest produce are thoroughly appreciated in Japan, 
and the best means of growing the materials most useful for the 
general public is well understood. It must, however, be admit- 
ted that on account of the comparatively mild climate, favour- 
able soil, absence of grazing and plentiful rainfall, distributed 
over nearly all the months of the year, the planting and rearing 



686 


A TOD a IM JAPAN. 


of trees in Japan is a very simple matter, in comparison with the 
difficulties to be oontended with in India. 

From the end of the railway to Nikko, distant 22 miles, the 
journey was performed by means of native carriage, the road 
being fined the whole way by magnificent avenues of Cryptome- 
ria faponica and Pinue Thunbergiu These trees are ranged in 
stately rows on eaoh side of the road, the average girth being 
about 12 feet, height about 120 feet, and the total number of 
trees per mile is probably not less than 1,000. 

These trees are said to have been planted about 250 years ago 
by a devotee, who being unable through poverty to add to the 
shrines at Nikko, decided to show bis veneration for the great 
Shoguns buried there by planting this avenue, and if the tale is 
true, he oertainlv could not have left a more conspicuous and 
lasting memorial. 

At Nikko we put up at a native tea house or inn, there being 
no European hotel there. Those houses, which are extremely 
common throughout Japan, are generally two storied edifices 
constructed of wood with shingle roofs, the interior being divided 
up into small rooms by means of sliding screens composed of 
wood and oiled paper. By the removal of these screens, which 
is easily effected, rooms of larger dimensions are made at 
pleasure. All the floors are covered with well made soft mats, 
the whole of the premises, including the kitchen, being kept 
scrupulously clean. 

The wants of the traveller are promptly and cheerfully attended 
to by polite waitresses, who are always neat, civil and obliging. 
There are no bedsteads in these houses, but by the aid of numer- 
ous thiok rugs, which are kept in stook, the tired traveller finds 
the floor quite soft enough. 

Every tea house has of course its trimly kept garden attached, 
where one generally sees a fish pond, a waterfall, a rustic bridge 
with miniature paths, the trees and shrubs being trimmed and 
often dwarfed so as to suit the surroundings. In fact some of 
these gardens are arranged on such small proportions as to give 
the effect of an extensive park viewed from a distance through 
the large end of a telescope. 

The temples or shrines of Nikko, which are dedicated to the 
memory of two of the greatest Tykoons or Shoguns of Japan 
who are buried there, are situated in the middle of a magnifi- 
oient Cryptomeria japoniea grove occupying several small hills 
and valley s, the total area of die forest being about 800 aores. 
The average girth of these trees is about 12 feet, but one tree 
observed measured over 24 feet in oiroumferenoe. The height 
of the trees is about 125 feet, and as far as I could ascertain from 
the examination of a few stumps, their age appears to be about 
500 years. 

There is no young growth of Cryptomeria japonioa in this 
grove, nor did I observe any natural reproduction of this species 
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anywhere in Japan. There are in all at this plaoe 29 temples, 
pagodas and otner buildings oonneoted with the shrines of the 
two Tykoons who are buried on the tons of two of the small 
hills. These temples are constructed of timber after the most 
fantastic and artistic designs, and all are elaborately guilt and 
lacquered all colors of the rainbow, so to speak. They are also 
decorated with fine earring and bronze work of the most 
curious description, and at every corner one encounters red, 
blue, yellow and green demons of gigantic proportions and 
ferocious aspect. 

There is a Japanese saying, which is to the effect, that until 
the traveller has seen the templeB of Nikko he is not entitled 
to use the word Kikko, which in Japanese means beautiful or 
splendid, and it must be confessed that although we saw these 
temples and shrines under the somewhat depressing influence 
of a Scotch mist, we agree that the praises bestowed on this 
charming spot by all who have visited it, are by no means ex- 
aggerated. 

After having thoroughly examined Nikko and its vicinity, we 
started for the lake of Chiwzinji, situated 10 miles further up 
the mountain at about 4,000 abovo sea level. The road up leads 
through several extensive forests of oak, elm and maples inter- 
persea with numerous clumps of Finns parvifolia and other 
conifers. 

At about 3,500 feet elevation a number of beeches and biroh 
trees were encountered, some of the latter being about 8 feet 
in girth. Amongst other shrubs the azalias were particularly 
conspicuous, and hundreds of acres of the hill sides were tinged 
pink by a species which was in flower at the time of our 
visit. 

The road up is a well constructed 6 foot path, the mountain 
torrents being spanned at intervals by well constructed rustio 
bridges, and several waterfalls are passed, some of which are 
of considerable height. 

The lake of Chiwzinji is about 12 miles long by 2 miles 
broad, and has probably at one time formed the crater of a vol- 
cano, lava and ashes being everywhere met with on .its banks. 

The lake is dominated by a volcanic cone called Chirani, which 
attains an altitude of 8,000 feet, and was in active eruption as 
late as 1870. 

The scenery of the lake even at the end of April had rather 
a wintery appearance, the trees being still loafless, and wreaths 
of snow were lying about in the forest at the time of our visit. 
We put up at a tea house situated on the edge of the lake, which 
we found somewhat oold, and more suited for summer than for 
spring weather. 

Early next morning we crossed a low pass and walked down 
a rough forest path about 12 miles to a plaoe called Asbimo, 
where our Jinrikshaws were awaiting us. 

8 z 
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At this place there is a large copper smelting furnace, in 
connection with the fuel supply to which extensive forest oper- 
ations were being carried on in the neighbouring hills through 
which onr path lay. These consisted principally m the prepara- 
tion of large quantities of charcoal, which was being manufactur- 
ed in large kuns of the following description. 

The kirns are made of rough masonry about 6' x 6' inside 
measurement, and are vaulted over a small door, about x 2' 
being left. 

The billets of hard wood are cut about 5 feet long, and if the 
logs are more than 9 inches in diameter they are split in half. 
These were carried through the doors by the charcoal burners, 
and closely packed on end, a certain quantity of inflammable 
material, suen as leaves and branches, being added. The door 
is then built up, two small openings for air being left, and after 
24 hours baking the charcoal is raked out and extinguished by 
pouring on water, a plentiful supply being of course required 
for this mode of manufacture. 

The charcoal is removed from the kilns on coolies backs, who 
carry immense loads, and is taken to a depot lower down, where 
it is stored in large thatched godowns, from whence it is trans- 
ported in two wheeled hand carts to the furnace situated about 
3 miles lower down the valley. 

Large quantities of fuel were also being cut and stacked, the 
billets being all sawn into 2 foet lengths. The fuel after being 
measured up was being floated down the mountain stream, which 
had evidently been prepared for the purpose to a point situated 
about half a mile above the factory, where it is caught by means 
of a large dam. It if then transported along a canal, which in 
addition to floating the fuel, also turns an immense water wheel 
which drives the machinery used for crushing the copper ore. 

Large quantities of the manufactured copper prepared at this 
factory is exported to India, and a limited quantity even reaches 
London. The forest where the fuel operations for the supply 
of this furnace were in progress is jaid to be the property or the 
State, and is leased by the owners of the foundry, and as might 
be expeoted, the fellings were being conducted in a very unsatis- 
factory manner, whole hill sides being swept hare, also traces of 
fire were everywhere apparent. I was informed that the inten- 
tion of the Government is to plant up the whole area with Cryp - 
iomeria japonica, but owing to the denuded nature of the ground 
the operation, even under the favourable Japanese conditions, 
will not be an easy one. 

The next day on our way to Haigo, which is the nearest rail- 
way station, we passed through many flourishing villages, in the 
neighbourhood of which we observed numerous plantations of 
Cryvtomeria japonioa, oaks and other hardwood trees. 

The plants necessary for these operations are obtained from 
well kept nurseries, one or two of whieh I noticed in the neigh- 
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bourhood of most villages. Tree plants are also regularly sold 
in the bazaars, where one sees them offered for sale tied up in 
neat bundles containing 25 to 50 plants according to their size. 
Besides trees, flowers in pots are largely sold in the bazaars, the 
Japanese being thorough appreciators of the beautiful. One also 
sees curious dwarfed plants offered for Bale, and a pine or Cryp+ 
tomeria and an oak 15 to 20 years old, may be obtained in a 
box measuring a few inches square. 

In passing through these villages I was agreeably surprised 
to notice that the paoks of useless . dogs, which as a rule infest 
all Indian villages, were conspicuous by their absence in Japan, 
and only well regulated dogs, provided with collars, on which 
the names of the owners are inscribed, are apparently allowed. 

This portion of Japan is a great silk producing district, and 
numerous plantations of mulberry trees were observed. These 
are generally treated on the pollard system, the trees not ex- 
ceeding 5 feet in height, and all are carefully looked after and 
well manured. On approaching Haigo, we crossed the river 
Tanie Gawa by means of a well constructed bridge of boats, and 
observed a number of natives busily employed catching fish after 
various methods. Some were engaged dragging nets and driving 
the fish into elaborately constructed traps, in the making of * 
which the Japanese are very expert, wnilst others were en- 
gaged fishing with rod and fly after quite a civilized fashion. 

At Haigo we took the train and returned about 80 miles to 
Yokohama, muoh pleased with our trip which occupied us about 
six days. 

The next excursion was to Myenosta, a small hill station 
much resorted to by the inhabitants of Japan on aocount of its 
mineral waters. It is situated about 52 miles west of Yoko* 
bama, and not far from the famous sacred mountain of Japan 
called Fujiyama. 

The first part of the journey was performed by carriage, the 
Tokaido or grand imperial high road of Japan having keen 
followed as far as Yumeto, situated at the foot of the hills. 
From this point we walked up a distance of about 5 miles to 
Myenosta, the road and scenery very much resembling that 
between Rajpur to Mussoorie. Myenosta and its vioinity is 
essentially volcanic, there being many hot sulphur springs all 
over the neighbouring hills, wnioh are highly appreciated for 
bathing purposes, the water being led into the bath houses by 
means of bamboo pipes* 

Tbe active nature of the volcanic action of this neighbourhood 
made itself felt on the night of our arrival by a sharp shook of 
earthquake, which rather alarmed some of the travellers. 

The next day we visited the lake of Hakoni 9 miles distant, 
and situated in the middle of picturesque hills, on the top of one 
•f which the Makado has constructed a new summer residence 
after the style of a French oh&Uati. 
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In the neighbourhood of this palace extensive areas were 
being cleared of inferior kinds of jungle, and the planting of 
Cryptomeria japonica was in progress. 

Ine cane brakes on the higher portions of the hills were also 
blazing on the occasion of our visit, with the object it waB said of 
inducing a young growth of pasture to spring up, but apparently 
the grass of these hills forms very indifferent nutriment for 
oattle, and is absolutely fatal to sheep as already explained in 
the former part of this article. 

The surplus water of this lake is carried through a hill of 
considerable breadth by means of a tunnel, and utilized for 
irrigating the rice fields of 17 villages situated far down the 
neighbouring valley. After enjoying the scenery at the south 
end of the lake for a while, we proceeded by boat to the upper 
end distant 9 miles, and then walked over the pass of Ajigoku, 
the meaning of which in Japanese is big hell. At this pass we 
found the whole hill side honey-corned by sulphur springs, many 
of which were boiling up on all sides and giving off clouds of 
vapour and sulphur fumes. 

En route back to Myenosta we passed through a small patch 
of forest, where 1 observed a considerable number of box 
wood trees, most of which were, however, of small dimensions. 
The next morning I ascended a hill situated to the west of 
Myenosta, and obtained a magnificent view of Fujiyama, the 
snow-oapped sacred mountain of Japan. This mountain is of 
volcanic origin, and it is said to have been extinct since 1707, 
when the last eruption apparently took place. It is about 
15,000 feet elevation, and it may be seen during fine weather 
whilst 100 miles out to sea, towering above the clouds. Fujiya- 
ma is a great place of pilgrimage for the Japanese, but at the 
time of my visit the ascension could not be made on account of 
the deep snow, the path not being open till the end of June. 

From Myenosta we returned to Yokohama t rid Enoshima, a 
small romantic island much resorted to by the inhabitants of 
Yokohama. At this place there is a fine cave 140 yards long 
and 10 yards high, much resembling Fingal’s cave on the coast 
of Scotland, and which is much visited by pilgrims. 

There are numerous Buddhist temples on the island, but the 
peculiarity of this place are the aquatic curios offered for sale, 
and which consist o t ooral and sea shells, and endless other 
articles manufactured from them. Here also may be obtained 
specimens of a curious glassy sponge, which the divers bring 
up from deep water, also immense crabs, some of whioh reach 
the astonishing dimensions of 16 feet between the extremities 
of the outstretched claws. 

On the way back to Yokohama, distant about 18 miles, I 
visited a famous Buddha image called the Dai-Butsu. 

This colossal statue is made of bronze and is 50 feet high, the 
length of the face being 6} feet and mouth 8 feet wide. 
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Borne idea may be formed of the degree of civilisation to 
which the Japanese have attained bv the foot, that a photo- 
grapher has established his %tudio close to the Dai-Butsu, so 
Siat travellers can have themselves taken picturesquely distri- 
buted over various parts of Buddha’s body or Bitting on his 
thumbs. 

In concluding this article it may interest intended visitors 
to know that the best seasons for visiting Japan are apparently 
from the middle of April to the end of May, and again from the 
middle of September to the end of October. During June, July 
and August the traveller’s movements are said to be a good deal 
hampered by rain, and besides at that season fleas and mosqui- 
toes are particularly troublesome, whereas during the time of 
my visit, viz., from the middle of April to the middle of May, 
these pests were not noticeable. 

As regards the cost of a visit to Japan, it may be stated that 
it is by no means a cheap country, actual travelling expenses at 
all events being about twice as high as in India. As regards 
other charges, they are as a rule also high, and in fact generally 
speaking the Yen or Dollar, equal to about 4 shillings, may be 
said to have about the same commercial value as the Rupee in 
India. 

On the 15th of May I embarked on board the good ship 
u City of Sydney ” for San Francisco, after a sojourn of about a 
month in Japan, very well satisfied with my visit to the “ land 
of the rising sun." 

E. MoA. M. 


SUGGESTIONS FOR A MORE ECONOMICAL UTILI- 
ZATION OF COW-DUNG AND RAB IN THE 
BOMBAY PRESIDENCY. 


Readebs of the “ Forester ” are aware that a Commission was 
appointed several months ago to enquire into the alleged forest 
rights of inhabitants of certain villages in the Th&na and neigh- 
bouring districts. 

Of the matters to be investigated, not the least important one 
oonoerns the right to RSb, ana the means of providing either a 
substitute for it, or a sufficient supply without causing serious 
injury to the forests which are neoessary to protect the hill- 
slopes. 


R6b may be defined as any forest produce of a vegetable 
nature used for manuring fields. It is used in the Konkan 
chiefly for manuring nurseries for rioe-seedlings. For this 
purpose, loppings of trees, with or without cow-dung, are burnt : 
seed is sown in the ashes : and the seedlings which came up are 
ultimately planted out in the fields. 
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The present agitation in regard to this matter appears to be 
mainly owing to the fact that toe forest originally given ont for 
r&b material is no longer sufficient to produce a continuous and 
sufficient supply. This failure may be partly owing to the ex- 
tension of cultivation, but it is also in a great measure owing 
to the exhaustion of the rAb forests, and the question naturally 
arises as to the possibility of employing substitutes for forest 
rAb, or of employing the materials used for manure more econo- 
mically. 

It seems to me that the method of preparing and burning the 
manure, whioh obtains in the Konkan, must lead to a vast 
amount of waste, and to a diminution of important chemical and 
physical activities in the soil. It also appears probable that 
these obstacles to a rational system of agriculture might be over- 
come by adopting more economical methods in preparing and 
applying the manure. Even when manuro is not burnt, it is 
seldom, if ever, properly prepared or applied, and there can be 
little doubt that the manurial properties even of unburnt rAb 
and cow-dung might be considerably enhanced by a more judi- 
cious use of the materials available. 

Let us consider what the effect of burning is. In the first 

S lace, all the moisture and organic matter of the manure are 
issipated in the process. In this organic matter, it is chiefly 
the nitrogen that is important as nutriment, because it cannot 
be replaced except by means of artificial manures, or by preci- 
pitation from the atmosphere. The dissipation of nitrogen is, 
therefore, no doubt a serious loss to the crop. Large quantities 
of carbonic acid are also lost, but, as this gas is decomposed by 
the leaves, and is always contained in sufficient quantities in the 
air, its loss is certainly of much less importance to crops than that 
of nitrogen, viewing it purely in the light of plant-food. This 
admission does not, nowever, by any means imply that an addi- 
tional source of carbonic acid is to be despised even as a means 
of nutriment ; on the contrary, it is reasonable to suppose that 
an abundance of carbon would directly stimulate vegetation. 

At the same time, the most useful function of this acid is 
undoubtedly its action as a solvent of other nutritive substances 
in the soil, and so highly does Wolff value it in this respeot, 
that he considers no natural land could afford agricultural crops, 
a sufficiency of phosphates and oarbonates without the presence 
of free carbonic acid in the soil. 

In the second place, burning has the effect of diminishing 
the absorptive power of soils for nutritive substances, notably 
ammonia, phosphoric acid and potash, because soils containing 
a proper supply of organic matter are able to retain a much 
larger quantity of these substances than soils which are devoid 
of organic matter. There is, therefore, in the former case, less 
fear of nutriment being washed out or of its escaping in a vola- 
tile form. 
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A third objection to burning id that the physical properties 
of the soil are not improved, whereas, if manure be applied 
nnbnrnt, the soil is improved physically by the organic matter, 
which in decomposing turns to a soft friable mould peculiarly 
suitable to the growth of plants, and which is considered of sucn 
importance, that the fertility of soils have often been gauged 
by the quantity of humus they contained. 

I think I have said sufficient to convinoe the most obstinate 
cultivator, if he is open to conviction, that the burning of 
manure entails loss of nutriment, and that it diminishes in soils 
highly useful physical and chemical properties which certainly 
cannot be measured numerically, but which every practical far- 
mer and forester know how to appreciate. All this is doubtless 
already known to the readers of this Journal, and I should not 
have dwelt at such length on the importance of not burning 
manure, had not a high authority on agriculture expressed his 
opinion that the methods employed by rAb cnltivators in utiliz- 
ing the materials at their command are the most economical and 
remunerative. 

In all countries, agriculturists have been extremely tardy in 
deriving benefit from an increased knowledge of the nature of 
things, and Indian farmers are apparently no exception to thiB t 
rule. But they are not all as unthinking as the average ThAna 
ryot appears to be, or at all events he who lives in the forest 
tracts. A goodly number, perhaps a majority, do not bum 
their manure, and as a bright example of this genus, I may . 
cite a friend of mine who is a large landholder in the ghAt- 
tracts of this district. He tells me that formerly he used 
to burn his manure for rice-land, but that he has discontinued 
the practice because he finds that better returns are realized 
from kurha manure. Although the practice of using unburnt 
manure is common enough in this district, I must confess that 
I was agreeably surprised to learn that my friend had actually 
overcome this prejudice of custom, and changed to a system 
which indicates a decided advanoe, and leads one to hope that 
others may follow his example if they see the way dearly to 
benefiting themselves. It also strengthens my belief that the 
bnming system is merely a bad habit. Fifty years ago, the 
forests in the neighbourhood of Bombay were considered of 
little or no value except for the teak and one or two other tim- 
ber trees they contained, and people were free to take as much 
inferior wood for rAb burning as they liked. They have, there- 
fore, become thoroughly habituated to their wasteful ways, and, 
although the forests are becoming exhausted, they are naturally 
unwilling to abandon what they consider to be a method essential 
to the making of their crops. In this prejudice, if it be merely 
a prejudice — and there is not a particle of evidence to show 
that it is anything else — they have a powerful supporter in the 
Director of Agriculture, who not only considers rarest rAb no- 
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cessary for their welfare—' whioh may, or may not, be the case — 
but also that burning it is the best way of utilizing it as manure. 
For my own part, 1 can see no reason why— if auoha manure 
succeeds in a tract quite similar as regards climate and situation 
to another tract in which a different system prevails— the kuoba 
system should not do equally well in both tracts. Nor does 
tnere appear to be any reason why grass should not be as effi- 
cacious as spray wherever a sufficient quantity of cow-dung is 
available. 

Owing to the pernicious custom of allowing oattle to graze 
all day long in the forests, and to the apathy of cultivators in 
preparing, preserving and applying manure, there is a dearth of 
farm-yard manure in most lib villages, but I believe that, if the 
simplest precautions were taken, a much greater quantity might 
be made available for the fields. For lands to which kuoha 
manure is applied in this district, the manure is collected in pits 
and carried to the fields once a year. Great loss must be caused 
by allowing manure to lie so long unused, because nothing is 
done to prevent the escape of volatile or liquid ingredients by 
spreading layers of earth, lime, <fcc., from time to time over tho 
manure, and by making pits impervious to liquids ; nor is any- 
thing done to keep the manure moist and prevent too rapid de- 
composition. If these precautions were taken, and the manure 
put out on the land as soon as possible, the result would be a 
considerable improvement in the quantity and quality of the ma- 
nure available for his crops. Experiments with pit manure, 
carried out at Pommeritz during the winter months, show, for 
instance, that in 12 weeks over 25 per cent, of dry matter were 
lost. It is not likely that cultivators will go to tho trouble and 
expense of constructing suitable, impervious manure pits, nor 
that they will collect cattle urine to sprinkle over the manure, 
nor that they will ever simply water it ; but it would give them 
no more trouble to put the manure on to their fields early in 
the se&Bon instead of late, although it would certainly be a less 
convenient season for the purpose, owing to the harvest opera- 
tions being then in full swing. Nice fields are generally ploughed 
np immediately after the crop is taken off the ground in Novem- 
ber — December, and all available manure at that season might 
be applied then, and ploughed under at the same time, instead 
of being allowed to run to waste in pits until the end of May. 
There is, 1 believe, a prejudice against ploughing in, but, of 
course, the more intimately the manure is mixed with the soil, 
the less probability is there of losing useful ingredients, and the 
more lasting it is in its effects as compared with manure simply 
spread over the surf&oe although the immediate effects may be 
inferior. Where straw is not available for mixing with the 
oow-dung, grass (whioh is procurable in large quantities in all 
hill tracts) would probably be more useful than any other kind 
of forest rib, as it absorbs moisture much more readily than 
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spray, and it is quite possible that, if the prejudice in favour of 
leaf rib could be overcome, grass would prove a satisfactory 
substitute, for the chief use of rAb when mixed with cow-dung 
which is not to be burnt is to sop up the liquid part of the ma- 
nure. 

There can be no doubt that the system of sending cattle to 
graze all day long in the jungles is a serious obstacle to agricul- 
tural reform. It is much better to have a few home-fed animals 
than a large and badly-fed stook that spends all its days in the 
jungle. The custom is, however, an old established one, and, 
as such, is not likely to be abolished in a hurry. But, if no 
reform can be effected in this respect, some improvement might 
certainly be brought about in the stalls, or pens, in which 
cattle are kept, when they return from the jungles for the 
night. Sometimes litter is put down, but, in most caseB, the 
cattle stand on the bare ground, and the liquid manure is all lost. 
If litter, consisting of grass, straw or spray, were put down, 
much of this — the most valuable — constituent of gooa manure 
would be saved. Properly constructed stalls made so as to 
completely prevent loss of liquid matter by percolation, are of 
course greatly to be desired, but are scarcely to be expected 
from the ordinary cultivator. 

I am informed that it is customary in ThAna to lop the same 
trees every year. If this is really the case, it may be safely 
predicted from what is known of the effeots of rAb in Europe, 
that no forest can stand the drain, and that even if the area set 
apart for providing rAb were four times as great as that re- 
quired, in the present state of the forests, to produce one year’s 
supply, it would be very doubtful if the devastation of rAbed 
areas could be asserted. Any measures, therofore, that appear 
likely to diminish the drain on the forests deserve the serious 
attention of all who are interested in the welfare of the race of 
rAb cultivators : the sooner the ryot learns to economize his 
materials, the longer will the rAb supply last, and the better will 
be his position to meet the day wnen the inevitable collapse 
must open his eyes to the real nature of things. 

L. M. G. 


THREE MONTHS’ PRIVILEGE LEAVE TO NEW 
ZEALAND. 

Thanks to the rivalries of the present excellent steam naviga- 
tion companies the communications of the world are yearly 
improving, perhaps in no oase more so than in that of Austra- 
lasia. A three months’ trip from India to New Zealand and 
back, which oould not have oeen attempted a few years ago, can 
now be done with ease, giving the traveller time to take a rapid 
gltnoe at the principal towns and main features of the country. 
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Starting from Dehra Diin on the 5th of July the following 
itinerary shows how my three months were spent : — 


Left Dehra Dfin, 

Arrived Bombay, 

Left m 

Arrived Colombo, 

Left „ 

Arrived King George’s Sound, 
Left „ „ „ 

Arrived Glenelg, 


July 5th. 

6th. 

10th, by P. 0., S. 8. “ Mirzapore,” 
18th. 

14th, byP. 0., 8. 8. “Clyde.” 
25th. 

26th. 

29th, went to Adelaide and baek, by 
rail. 


Left it 

Arrived Melbourne, 

Left 

Arrived Sydney, 

Left „ „ 

Arrived Anokland, „ 

Went to Helensville, „ 

Returned to Auckland, „ 

Left Anokland and arrived Ox- 
ford, „ 

Left Oxford and arrived Ohine- 
mntn, „ 

WenttoRotomahanaand back, „ 


„ 81 st. 
Angnst 8rd. 
„ 6th. 


„ by Union Co. 8. 8. “Tarawera” 
lOtb. Pat np at the (Star Hotel. 

1 1th, by rail to see Kauri pine forest. 
12tb, by rail. 

18th, „ 


Left Ohinemntu, arrived Taupo „ 
Left Tanpo, arrived Tarawera, „ 
Left Tarawera, arrived Napier, „ 
Left Napier, „ 


Arrived Wellington, 
Left i, 

Arrived Christohunh, 


Christchurch to Dunedin, 
Left Dunedin, 


Arrived at the Bluff, 
Arrived Hobart, 
Arrived Melbourne, 
Left 

Arrived Glenelg, 


Left „ „ 

Arrived King George'sSound „ 

Arrived Colombo, „ 

Left „ „ 

Arrived Bombay, „ 

Arrived Poona, „ 


14th, by coach, 88 miles. 

16th, 40 miles on horseback to look 
at the new volcano. 

18th, by coach, 60 miles. 

19th, „ 60 „ 

20th, ,, 60 ,, 

21st, by Union Co. 8. 8. “Mana- 
pouri.” 

22nd. 

28rd. 

24th, left 8. 8. “ Manapouri ” at 
Lyttleton and went by rail, 
9 miles, to Christoburch. 
25th, by rail. 

26th, by rail to Pt. Chalmers rejoin- 
ing the “ Manapouri." 

„ 27th. 

„ 80th. 

September 2nd. 

„ 7th, by P. 0., 8. 8. “Sntlq.” 

„ 9th, went to Adelaide and back, by 
rail. 


»» 

»» 


18th, spent the afternoon in Albany. 
>» 

25th, spent the day on shore. 

» 

29th. 

80th. ‘ • 
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Returned to Bombay, October let 

Left Bombay, „ 2nd. 

Arrived Debra, „ 5th. 

The actual cost of travelling, exclusive of the journey to and 
from Debra, was as follows 

Ra. A, p. 

Bombay to Sydney and baok, by P. and 0. steamers, 600 0 0 


Sydney to Auckland, by Union Go’s. Steamer, ... 10 0 0 
Auokland to Helensville and back, by rail, ... 0 10 0 

Auokland to Oxford, byjrail, ... ... ... 17 9 

Oxford to Ohinemnta, by coach, ... ... 16 0 

Ohineinutu to Rotomahana and back, hone and guide, 9 0 0 
Obinemntn to Napier, by coach, ... ... 4 5 0 

Napier to Melbourne, by Steamer, ... ... 18 0 0 

Lyttleton to Christchurch and Dunedin, by rail, ... 1117 

Gleuelg to Adelaide and bock by rail on two oocaaionB, 0 8 8 
Steam launch at Albany, •m 0 2 0 


Total, ... 85 10 0 


It will be seen from the above that a little over a fortnight 
was spent in and about New Zealand. The steamers of the 
Union S. S. Company leave Sydney weekly for New Zealand, 
vid Auokland and East Coast ports, calling at Hobart every alter- 
nate trip on their way to Melbourne, and there is a similar 
service from Melbourne to New Zealand and Sydney. 

People who are fond of town life and do not care for rough 
travelling had better not make this Australian trip. The towns 
are undoubtedly fine and in many respects improvements on 
English ones of the same size ; yet there is an appearance of 
newness about them, which, though indicative of progress, is 
not pleasing to the ordinary traveller. The streets are not well 
kept as a rule, and most of the towns are badly lit, whilst the 
larrikin element of the population is somewhat too prominent. 
New Zealand contains numerous excellent harbors well distri- 
buted along its extended ooast line of nearly 3,000 miles, and 
at these favorable spots little towns, containing usually a po- 
pulation of from 10,000 to 50,000, nave sprung up ; suoh are 
Auokland, Napier, Wellington, New Plymouth, Christohuroh 
and Dunedin. But as 1 wish to describe some of the natural 
features of the country rather than its towns, I will pass over 
the latter, only remarking that as an example of colonial ambi- 
tion all the towns are called “ oities ” and all the inns “ hotels.” 

New Zealand is situated about 1,900 miles south-east of Aus- 
tralia, and is very nearly the antipodes of the British Isles, 
to whjph it is almost equal in area. It is in many parts very 
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mountainous, its most striking and important physical feature 
being an extensive longitudinal mountain range, which, inter- 
rupted by Cook Strait, runs through the whole length of the 
two larger islands from the South Uape to the East Cape. This 
range, consisting of up-heaved zones of stratified ana massive 
rooks of different ages, constitutes the powerful backbone of 
the colony ; it is most prominent in tho Southern Island, where 
it forms ihe Southern Alps, many of whose heights are covered 
with perpetual snow, the loftiest peak being Mount Cook in 
the provinoo of Canterbury, which rises to 12,349 feet above 
sea level. The limit of arboreal vegetation on these mountains 
varies between 4,000 and 4,500 feet. 

Of the “ plains, those of Canterbury are the most extensive, 
whilst lakes are numerous, there being two distinct lake districts, 
vis., that of the Hot Lakes in the North Island and that of the 
Cold Lakes in the South Island. The largest are Lake Taupo, 
with an area of 200 square miles, and lakes Te Anan and Waka- 
tipu covering respectively 132 and 114 square miles. 

The North Island is essentially volcanic, a feet of which the 
recent eruptions have more vividly than pleasantly reminded 
the colonists. There are some primary rocks, and the carboni- 
ferous deposit is strongly marked in the Bay of Islands. Tho 
South Island is mainly sedimentary, whilst its ranges are of 
slate and granite, with silurian sandstones and limestones. 

The climate, as a whole, is agreeable, but varies considerably 
in different parts of the colony. The changes of weather and 
temperature are very sudden, and there is no uniformly wet 
or dry season in the year, although the greatest quantity of rain 
falls in the winter ; January and February are the warmest 
months, June and July tho coldest. The mean temperature 
is 55°, varying from a mean of 44*90° in the winter, to 65*4° 
in the summer. The average annual rainfall is about 45 inches, 
that of the South Island boing much less than that of the North 
Island, vis. 9 39 and 51 inches respectively. 

The whole of the colony is noted for its breezes and frequent 
gales, of which there are generally over 10(1 in the course of 
the twelve months. A 3 a protective measure, most homesteads 
have small belts of trees planted to the windward, mostly of 
the rapid-growing Californian pine (P. trutgrow), but sometimes 
of Australian Enoalypts and Acacias. 

The first thing tnat strikes the new oomer is the enormous 
influence which European settlers have had in modifying the 
ancient fauna and flora of the islands. It is not yet 120 yean 
since Oapt. Cook first landed on these shores. Since that time, 
however, the face of the country has changed more than Cook 
could have conoeived possible in nis wildest dreams of coloniza- 
tion and settlement. The formidable native population which 
swarmed along the shores, wherever he attempted a landing, 
has dwindled down to a comparatively insignificant remnant of 
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44,000, whilst the white popalation, which has displaeed the n»» 
tires, numbers about half a million. Except in the untravelled 
fastnesses of the country, there is no considerable area of 
agricultural or pastoral land that has not its Helds of com or its 
thousands of cattle and sheep. Stations, farm-steads, townships 
and cities have sprung up, where, in the beginning of the cen- 
tury, nothing was to be seen but endless tracks of tussock, fern, 
swamp-land or stretches of trackless bush. 

The only indigenous mammalia are the native dog, the rat 
and two species of bat. None of the marsupial tribe peculiar to 
the Australian continent are to be found, whilst as regards rep- 
tiles New Zealand must have been blessed by St. Patrick, for 
there are no snakes and only a few harmless lizards. In years 
past the moa, that gigantic wingless bird of the ostrich tribe, 
must have been common, but its extinction took place before the 
islands were visited by Europeans. These birds Btill existed, 
however, in great numbers, when the first Maori colonists arriv- 
ed, but they were most stupid and sluggish, and were destroyed 
wholesale by setting the grass or scrub on fire, when they would 
quietly allow themselves to be roasted alive. The natives killed 
in this way vast numbers, more than they could use or even 
could find, when the fire spread to great distances. Thus, we , 
have here a remarkable instance of the complete extermination 
not of a tree or shrub, but of a bird, by jungle fires, which as we 
shall see further on have also considerably modified the flora. 

The museum at Christchurch should be visited, as it oontains . 


one of the most complete collection of moas in the world. 

Pigs were first introduced by Capt. Cook, and are now wild 
in most parts of the colony, so that pig-bunting with dogs has 
become one of the institutions of the country. Since then all 
kinds of domestic animals have been imported, and all have 
thriven well, amongst others, unfortunately, the rabbit, which 
has alas increased but too rapidly and is becoming a serious pest. 
New Zealand is better off for birds, there being 133 species 
peculiar to the colony, many of them water-fowl. Perhaps the 
most remarkable of all is the i kea,’ a species of parrot, which, 
since the introduction of sheep has developed a new instinct, 
giving up its vegetarianism, for the pleasure of killing these 
defenceless animals by the score and feasting on their kidney 
fat. This interesting but annoying instinct has induced some of 
the run-holders to put a price of 2 a. 6d. on each kea’s head. 

Domestic birds have been introduced in large numbers, as also 
game birds, such as pheasants, partridges, quail and grouse, 
Whilst sparrows and larks are now the commonest birds in the 
country. 

With regard to the Flora, Dt. Hooker remarks as follows 


11 The rapidity with which European weeds, and especially the an- 
nuals of cultivated ground arc being introduced into and disseminated 
throughout New Zealand is a matter of surprise to all observers, and 
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not only* to professed naturalists. It is a point of very great signifi- 
cance in referenoe to all inquiries relating to their superior powers of 
propagating and establishing themselves which the plants ana animals 
of some countries display, as contrasted with those of others; and 
when, as in the case of New Zealand, the result is the actual displace- 
ment and possible extinction of a portion of the native flora by the 
introduced, the fact may well arouse the interest of the most listless 
colonist.” 

Amongst such naturalized plants might be mentioned nu- 
tneroos CrucifercB , Caryophyllacem and Graminece ; the gorse, 
clovers and vetohes ; sweet-briar and the dog-rose ; the elder ; 
the daisy, groundsel and dandelion ; the pimpernel ; the plan- 
tain, and finally docks and nettles. At the time of my visit, the 
gorse was in full bloom, forming one of the most conspicuous 
objects in the landscape, and being particularly abundant in 
the Canterbury plains, where it is used almost universally for 
hedging purposes. 

Tne indigenous flora is essentially an insular one of ancient 
origin, the Cryptogams far out-numbering the Phanerogams, 
ana New Zoalund may bo regarded as the botanical region of 
ferns, which are represented by about 130 species, nearly one- 
third being peculiar to the colony, including many beautiful 
tree-ferns with trunks from 10 to 40 feet high. The common 
bracken ( Pteris a<juilina) covors hill-side after hill-side, and is 
thus very characteristic of Now Zealand scenery. The rhizomes 
of the variety * esculenta ’ were formerly roasted and eaten by 
the natives. 

The Lycopods are the largest in the world, and the most 
closely allied to the fossil Lycopods of the coal period, of any 
existing plants. Indeed the flora vividly recalls some old geo- 
logical period, and the analogy is rendered more real by the, 
in many plaoes, sluggish streams, the numerous marshes and 
the great abundance of mosses and lichens which thrive so well 
in the moist temperate olimate, covering every rock, stone, tree 
and fence. Open peaty valleys are also not uncommon, and on 
Stewart’s Island in many instances the duramen of old trees is 
said to be converted into peat, whilst the alburnum is still dis- 
charging its functions. Still more striking is the fact of the dense 
lower leaves on the stem of Raoulia goyeni Decoming changed into 
peat, whilst the upper ones are performing their usual duties. 

There are about 1,000 flowering plants, of which two-thirds 
are peculiar to the islands, one-fifth are Australian, and one- 
tenth American plants. One of the most curious points about 
the flora is the paucity of leguminous plants. The Ltguminctoi 
abound in Australia, ©specially the Acacias, but this order is 
less developed in New Zealand than in any other part of the 
world, and the genera are often most peculiar, e, g., uarmiehcdia, 
usually leafless shrubs with small pods, the valves opening at 
the tip only : this is the native broom of the settlers. 
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The genus Pittosporum, two or three species of which occur 
in the sub-tropical forests along the base of the Himalayas, is 
here represented by a dozen speoies. Amongst other genera or 
species common to the two localities mentioned are— ■ 

Dodorum viscosa , Coriaria, Rubus, Pancue , Loranthus, Myrsine , 
Olea, Cuscuta, Veronica , Vitex, Tetranthera, 

The Coriaria rusdfolia is very similar in appearance to the 
common Indian shrub C, nepalensis . The genus Rubus is re- 
presented by a single species, R. australis , a lofty olimber, armed 
with scattered prickles, and called by the settlers the ( bush law- 
yer,’ because they invariably suffer from too close an acquaint- 
ance with it. 

The genus Panax is interesting from the fact that in many 
species the leaves are di- or tri-morpbic. Mr. Kirk thus describes 
A crassifolium in the Transactions of the New Zealand Insti- 
tute : — 

“ A small dioBcions tree 20 — 85 feet high ; leaves di- or tri-mor- 
phic; on young plants up to 15 feet high, simple, linear, rigid, co- 
riaceous, 12 — 80 inches long, spreading or drooping so that the 
under surface forms an acute angle with the stem, remotely or sinu- 
ately toothed, narrowed into a short, stout petiole, purplish below, 
brownish-green above, with more or less irregular pale blotches; 
abruptly passing into tri-foliolate leaves, of which the petioles are 
about 8 inches, and leaflets 8—6 inches, ultimately succeeded by the 
mature unifoliolate state, the leaf being lanceolate, oblanceolate or 
obovate and 8 — 7 inches long. The benefit which the plant derives 
from these changes does not appear to be known or even to have 
been discussed.” 

New Zealand possesses threegenera of Loranthacea comprising 
nine or ten species, and Mr. Kirk gives an interesting instanoe 
of double parasitism in the case of Tupeia antarctioa growing 
on Loranthus decussates, which derived its nourishment from 
a beech tree (Fagus solandri), The portions of the supporting 
branch of the Loranthus beyond the point of attachment of the 
Tupeia were usually dead or dying, showing that the latter had 
absorbed a large quantity of the juices necessary for the full sup- 
ply of the foster parasite. 

The order Myrsinea r represented bp the genus Myrsine , ad- 
vances muoh farther soutn in these islands than in any other 
longitude. There are three species of Olea all with apetalous 
flowers. The genus Veronica forms a more conspicuous feature 
of the vegetation here than in any other country, both from the 
number, beauty and ubiquity of tne species, from so many form- 
ing large bushes and from their remarkable forms. Hooker 
enumerates no less than 40 species. 

The order Verbenacea is represented by four species, the most 
important being the puriri (Fitex littoralis ), its wood being in 
great demand, being extremely hard and almost indestructible 
under water. There is only a single Tetranthera , T. calioaris, 
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and this is confined to the North Island. The tropical orders 
Meliaoea and Anacardiareas have also only a species apiece, 
Dysoxylum spectabile and Corynocarpus laevigata. 

There are scarcely 20 species of Myrtacece, and the large and 
important genus Bacalyptus, so characteristic of Australia, is 
entirely absent. The paucity of species is, however, compensated 
for by the extreme abundance of one of them, viz,, Leptosper- 
mum seopariumf the tea-tree of the settlers, so called oe cause 
the leaves have been used as tea in Tasmania and Australia ; in 
fact, the manuka scrub, if we adopt the Maori name, is typical 
of New Zealand scenery. This species is remarkably prolific, 
seeding at a very early age, and occurring either as a small bush 
on poor soils and on low-lying badly-drained ground, or as a 
siQall tree 10-40 feet high on hill-sides and on good well-drained 
soils ; in fact, the condition of the manuka scrub often guides 
the settler as to the quality of the land he is about to take up. 
Another prominent myrtaceous plant is the rata, which acts the 
part of the Indian peepul, killing the tree it embraces. 

There are two species of fuchsia, which genus is found no- 
where else in the old world. They appear often to form a na- 
tural protective belt against fire around forests of rimu and 
other inflammable conifers, and the Conservator thinks of uti- 
lizing this property in the formation of permanent fire-lines. 

The large order Rubiacece , which in tno north temperate zone 
contains only herbaceous species, is here represented by numer- 
ous shrubby forms belonging to the genus Coprosma, which is 
especially characteristic of New Zealand ; all the species are 
dicBcious with very small flowers and exserted anthers. 

Shrubby Composites are pretty common, the genus Olearia 
feeing largely developed both here and in Australia. Raoulia ex- 
imia is a most singular plant, forming on the mountains largo 
woolly balls 2 feet high, the whole plant being enveloped in 
the soft velvety, white tomentum. These plants are oalled 4 ve- 
getable sheep/ and an old settler delights to take in a new arrival 
by pointing to a lot of these plants on a hill-side and asking the 
uninitiated one to 44 fetch down them ere flock of sheep. 1 * 

Pisonia umbellifera , a shrnb belonging to the Nyctagineas , is 
remarkable for its visoid pericarps, tie viscid substance acting 
it is said like bird-lime, so that small birds, such as Silver-eyes 
(Zosterops), sometimes get glued on by their wingB. 

Most of the Conifera are important forest trees, and will be 
mentioned later on ; the species of PhyUodadus, or celery-leaved 
pines, are of special interest to the botanist from their singular 
tolioooous appendages often resembling ferns ; thus P, triemma- 
noides , a handsome tree 70 feet high, derives its specific name 
from the resemblance of its leaves to that of species cf Tricho- 
monas. 

There are several characteristic liliaceous plants. CordyUm 
(or Draoam) the palm-lily, is a conspicuous feature in nearly 
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every New Zealand scene ; it is the well-known cabbage palm 
of the settlers. The large grass-like astelias are common epi- 
phytes on the branches of forest trees, and without them the 
^ensemble ’ of many a Now Zealand forest would be incomplete. 
The New Zealand flax ( Phormium tenax ) belongs to a genus found 
only, elsewhere, in Norfolk Island. The extraction of the fibre, 
which is largely used for ropo-making, has given rise to an import- 
ant industry, and the annual value of the exports of phormium, 
as the fibre is called in commerce, amounts to about £25,000. 

There is only one indigenous palm, Areca sapida , called Nikau 
(worthless) by the Maoris, because when they first saw it they 
mistook it for a common tree of their native land, probably A . 
Baaeri , whose young inflorescence they were fond of eating, 
and bitter was their disappointment when they found nothing 
edible in the New Zealand species. 

To sum up ; the plants which help more than any others to 
give a peculiar character to Now Zealand scenery in the open 
country are the bracken, covering mile after mile of undulating 
hills, the cabbage palm scattered here and there amongst the 
ferns, being particularly common near streams, and the New 
Zealand flax, which is most abundant in marshes, along the 
banks of rivers and in damp ravines. 

The forests are different from any other forests in the world, 
rivalling those of Burma in their density, but containing scarce- 
ly a living thing, the more or less complete absence of birds 
and animuK being almo-t appalling to one accustomed to an 
Indian jungle. Then* are over 100 indigenous forest trees, 
the more important being the kauii pine ( Dammam australis ), 
tho totara (Bodocarpus Totara ), the matai or black pine (P. 
spicata ), tho kahikatea or white pine ( P . dacrydioides ), the riniu 
or red pine ( ] ). cu}yressinum) ) and the tanekaha ( Fhyllorladus 
tnc/iomanoides) all coniters ; the puriri ( Vitus littorahs) } hinau 
(Elusocarpus dentatus ), rata (Metrosideros «/>.), rewarewa ( Knight - 
ta excelsa ), and four species of beech 

The totara is the mo*«t durable of all, and is greatly valued for 
piles, as it resists the ravages of the ‘ teredo navalis* better than 
other timbers. The rimu is a beautiful wood, very suitable for 
furniture, but rather difficult to work, which makes it expensive. 
The puriri is extensively used for posts and rails, and of late for 
railway sleepers. But what first drew to New Zeuland the notice 
of European traders was the supply of excellent spars to be got 
from the kauri forests of Auckland. Even now no New Zea- 
land wood is of such general use for all kinds of work from ship- 
building to cabinet-making. For the last named purposj a 
peculiar mottled variety, capable of taking a high polish, is in 
particular request, a single tree of this variety having realized 
as much as £500 for the 22,000 feet of timber it contained. 
The southern limit of this pine is latitude 37° 30', so that to 
Auckland belongs the whole supply. Unfortunately the extra- 

4 B 
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vagant rate at which the kauri forests are being despoiled of 
their timber, points to the probability of this noble tree becom- 
ing as extinct as the moa, unless Government intervenes effec- 
tively, which they at last seem inclined to do. At some former 
period the kauri must have covered enormous tracts of country 
now denuded of all vegetation except poor fern and manuka 
scrub. Those tracks, notorious for their sterility, are now indi- 
cated by large deposits of a fine resin rosembling amber, the 
export of which, valued at £340,000 annually, forms no incon- 
siderable part of Auckland's commerce. The supply is not likely 
to fail for sometime, as it is now found that tne gum lies in 
many cases at a considerable depth, and is indeed mingled with 
the strata of tertiary coal which abounds in the province. The 
largest kauri tree is said to be that in the valley of the Thames ; 
it measures 46 feet in girth, 130 feet in height, and its lowest 
branch is 60 feet from the ground. 

The area under forest is more than one-fourth of the total 
area of the colony, but the forest lands are irregularly distri- 
buted, the greatest bulk being found in Auckland, Wellington 
and Westland, whilst a largo portion of the hot-lake district, 
and the Canterbury plains are treeless. The area of forest 
reserves in 1884 was 594,051 acres, and of plantations 27,075 
acres, of which 25,000 acres were in Canterbury. There are 
about 200 saw-mills in the colony, employing about 5,000 hands, 
and turning out more than 200 million superficial feet of sawn 
timber annually. A very large proportion of forests in the 
North Island is still in the hands of the Maoris. In Auckland 
the most important tree is kauri ; in Southland and Westland, 
rimu ; in Hawke's Bav, totara, and in Taranaki, tawa. 

The forests have hitherto been worked on no principle what- 
ever, but simply as mines, and the reckless waste and destruc- 
tion which has thus been caused is simply appalling. As a 
consequence, it is calculated that with the present system, or 
rather want of system, the kauri will be practically worked out 
within 15 years, and that the supply of totara in the Hawke’s 
Bay district will come to an end even before that period has 
expired. The forest practically disappears over the areas worked 
by the saw-mills, as no precaution is taken to preserve it, after 
all the valuable timber has been extracted ; inaeed it is usually 
burnt, and the fire, fed by the debris from the recent fellings, 
and by the inflammable nature of most of the conifers, generally 
makes a clean sweep of the entire arboreal vegetation. Mr. 
Kirk states that in Southland the total area of forest land 
granted for saw-mill leases during the three years ending the 
30th September, 1885, was 5,901 aores, so that, including mills 
on private land, over 2,000 acres of forest are denuded yearly 
in this province alone.. The forests are often leased at very 
low rates, and in Canterbury good timber land has been sold 
for the inadequate sum of £2 per acre. 
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As an example of the wanton destruction which is going on, 
Mr. Kirk speaking of the forests on the banks of Lake Waka- 
tipu says — “ Licenses to cut fire-wood amongst the Small shrub- 
by growth have been granted and acted upon without the slight- 
est supervision having been exercised. 

44 As soon as the firewood has been removed, a lighted match is 
applied to the mass of tops and spray not deemed of sufficient value 
to defray the cost of removal : the mountain-slope is quickly lighted 
up with a bright blaze, and any renewal of the natural growth is 
rendered next to impossible; charred stems of palm-lilies ( Gordyltne ), 
rata, beech and other small trees are all that remain to tell of the 
luxuriant vegetation which once clothed the slopes. The ashes, how- 
ever, facilitate a luxuriant growth of groundsel, thistles, piripiri, and 
other weeds, diversified only by scattered bushes of bush-lawyer, and 
similar unwelcome growths. The transformation is now complete, the 
grace and beauty of nature are replaced by rugged untidiness, and one 
of the most attractive features of the scene destroyed for ever.” 

In the kauri forests large quantities of timber are yearly 
destroyed by fires caused by kauri-gum diggers. I myself saw 
two or three examples of such fires, and although accustomed to 
fires in Indian jungles, 1 had never seen anything approaching 
the devastation caused in these instances. 

No trees seemed to escape, but all to be killed outright from 
the sapling to the giant over 20 feet in girth. This excessive 
virulence is doubtless due to tho quantity of resin in the kauri 
itself and in the ground at its roots, which makes it very 
difficult to put out a fire once thoroughly kindled. There can 
he no doubt but that the present condition of the vast areas 
covered with bracken and manuka scrub is due to fires, the fern 
being able to hold its own, and to spread on account of its 
rhizomes, and the manuka from the protection its seed obtains, 
enclosed within the hard stony pericarp ; indeed, settlers told 
me that manuka seedlings come up like grass after a bush fire. 

The yield per acre in most of the New Zealand forests is very 
large ; thus, in Westland it is estimated at 40,000 superficial 
feet for red and white pine, whilst near Lake Brunner several 
acres gave over 80,000 feet. Owing to the kauri occurring in 

E atches, in mixed forests, the average quantity per acre over 
irge areas is probably only 15,000 superficial feet, although in 
some parts it would run as high as 120,000. 

Mr. Kirk’s remarks in his report on the forests concerning 
the timber industry in Auckland are sufficiently interesting to 
justify their being quoted * in extenso.’ He says— The total 
value of timber exported from Auckland is returned at £185,952, 
or more than five times as much as all the rest of the colony put 
together. 

“ The large dimensions of the kaari increase the cost of bringing 
timber to the mill ; and in many cases the diffionlty is farther in- 
creased by the broken oharacter of the forest, which renders the con- 
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struction of tramways almost impossible, bo that, speaking in general 
terms, tramways, invariably used in the south, are rare in the north. 
The mill is usually elected on the banks of a creek or navigable river, 
so that the logs may be floated down. If the trees are growing on 
the bunks of a stream, they are felled, cross-cut into suitable lengths, 
and the logs rolled into the water. When growing at some distance 
from water it is necessary to construct “ rolling roads ; ” these are 
broad tracks from 30 feet to 40 feet wide, in which every advantage 
iB taken of the natural incline of the surface, and from which all trees 
have to be removed, the stomps cut level with the surface, inequalities 
roughly levelled, and large holes filled up. The logs are forced along 
these roads by M timber-jacks” until they reach the water. In this 
way the logs are moved with great ease ; the bushmen exhibit a 
great amount of dexteiity in their work, ami move the largest logs 
with a speed which surprises any one who witnesses it for the first 
time. In no other part of the colony is the ja< k used for moving 
timber to any extent — in fact, itH use is but rarely required on account 
of the smaller dimensions of the logB — but I never saw it URed with 
equal dexterity, or with a greater amount of intelligence in England. 
If the creek contains water of sufficient depth to float the logs, they 
are simply rafted to the booms at the mill, to bo converted as fast as 
required. It often occurs that the creeks are too shallow to float the 
logs, so that they must either he conveyed by a tramway to the mill 
or to deep water, or must wait until a fresh occurs in the stream, un- 
less driven by water stored at high levels by means of dams. The 
construction of those dams otteu involves a considerable amount of 
heavy woik and a serious outlay ; in some cases side dams are neces- 
sary to collect additional water in the small tributary creeks in order 
to procure a sufficient volume.” 

The bost way for the traveller to see a kauri pine forest, is 
for him to go hy rail from Auckland to Ilelensville, whiedi is 
reached in rather less than three hour.*, and there to hire a horse 
and ride seven miles to the Bridge Hotel, Kankapakapa, the 
owners of which are two brothers, who are also employed in 
working out kauri from an adjacent forest. They were rough 
hut kind, and putting me on a waler mount showed me all 
over their forests, and a finer sight a forester need nevor wish 
to see. The tall kauri pine with its branches and trunk covered 
with mosses and lichens gave a temperate, not to say arctic, ap- 
pearance to the upper stage of the forest, whilst below, the tree- 
ferns and the areea palm reminded one of the tropics. A few 
ordinary pines were occasionally intermixed, especially kahika- 
tea and rimu, whilst rewarewa and tawa also occurred sparingly. 
The kauri appears to be a slow-growing tree, and on the section 
of the trunk of one recently felled, which had a diameter of 3 
feet 6 inchos, including 3 inches of sapwood, I counted no less 
than 256 rings. The two brothers showed me a rough but most 
effective tramway made of kauri sleepers which would last about 
10 years. The tram-car9 were very strongly built, with wheels 
6 inches wide running on the sleepers without a rail or groove, 
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and the axle of the wheels was so arranged, that it could shift 
up and down following the unevenness of the road, a key right 
through having been found to be a mistake. Logs from 70 to 
80 feot long and from 20 to 80 tons in weight could bo carried 
on a couple of trams, the logs resting on iron bolsters, and being 
kept in position by a chain and an union screw. Full particu- 
lars concerning t&e construction of this tramway would, I have 
no doubt, be willing supplied by Messrs. Jagger and Parker, 
Timber Merchants. Auckland, New Zealand. ' 

Drifting sands similar to the dunes of Gascony are common 
along parts of the coast, as the Waikato Heads and the Kaipari 
sand-hills, and although Mr. Kirk made suggestions as long ago 
as 1873, for arresting the process of destruction going on in so 
many localities, by planting operations, it is believed that little 
or nothing has been done in the matter up to date. The mag- 
nitude of the evil to be remedied is admitted by all who have 
paid the slightest attention to the subject. In several localities 
the natives are compelled, year by year, to abandon their culti- 
vation as the sand-wave advances, and settlers are helpless wit- 
nesses of the invasion of their paddocks by the same cause. 
Fences, large trees and patches of bush, have been overwhelm- 
ed within the memory of settlers of comparatively recent stand- 
ing. 

It is pleasing to note, however, that Government are at last 
awakening to the importance of an industry, whose exports 
amount to half a million yearly including gum, in addition to the 
enormous local consumption of timber. In September 1885 
an Act was passed to provide for the reservation of State Forests 
in New Zealand and for the control and management thereof. 
This Act empowers the Governor in Council to set opart land for 
State Forests and to make regulations for such forests on the 
following subjects amongst others : — (1), Duties of forest officers 
and subordinates ; (2), Prevention of destruction of growingtim- 
ber ; (8), Terms of forest licenses ; (4), Protection of forests 
against fire ; (5), Construction and use of railways, tramways 
and other roads in the forest. The Governor in Council may 
impose reasonable penalties not exceeding £50 for any one of- 
fence, the penalty imposed being recoverable by a civil suit. 
Clause 26 of the Act is rather instructive, as, doubtless owing 
to the difficulty in proving forest offences, the burden of proof 
is thrown on toe accused. It reads as follows 

“ Any person found within any State forest, or on any road in its 
vicinity, and having in his possession any tree or part of a tree, who, 
on being therennto reqnired by any Conservator of forests or other 
officer under this Act, or by any person having a right to cut wood 
on any such forest or part thereof, or by any one acting on behalf of 
such person, refuses to give a satisfactory account of the manner in 
which he became possessed of any such tree or part of a tree may be 
taken by the party interrogating him before any Justice of the Peace, 
tad if snob person does not satisfy the Justice that he came lawfully 
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by the said tree or part of a tree, he shall on conviction by snch Jus- 
tice forfeit and pay over and above the value of snch tree or part of a 
tree so found any sum not exceeding £5.” 

A similar maximum of fine in the following case seems to be 
very inadequate : — 

“ Any person marking any timber with any brand not belonging to 
him, or branding any timber belonging to any other person with any 
brand other than the brand of tbe owner thereof, shall be guilty of an 
offence, and shall be liable to a penalty not exceeding £5 for every 
such offence/' 

It is doubtful whether any person would be deterred from 
committing such an offence, by this ridiculously low penalty, as 
a single log would often be worth more than the maximum fine. 
In the Indian Act such an offence is punishable with two years 
imprisonment as well as fine. The punishments in the New 
Zealand Act are all remarkably light, imprisonment not being 
mentioned, and perhaps the only punishment which may bo 
regarded as heavy is the poundage fee charged on cattle which 
have trespassed m a forest reservo. The fee is 5b. per head for 
any kind of animal, there being no graduated scale as in our 
Indian Act. 

The first result of the Act was the appointment of Mr. Kirk 
as Chief Conservator in December 1885, and reports on tho 
present state of the forests, and on bark and secondary forest 
produce have been submitted by him to the Assembly, whilst he 
is engaged in preparing a popular descriptive work on the tim- 
ber-trees of the colony, under the title of “ The Forest Flora of 
New Zealand.” 

It is proposed to organise a combined School of Forestry, 
Pomology, and Agriculture at Whangarei ; Pomology being 
included, as fruit-culture is fast becoming one of the most im- 
portant industries of the colony, whilst the fruit trees are parti- 
cularly liable to disease. The organisation proposed by Mr. 
Kirk is as follows : — 

“ 1. The Stapf. — Teaching. A General Manager , who should 
have sole charge of the institution, Bubject in all respects to tbe 
approval of the Commissioner of Forests, and should be held responsi- 
ble for tbe maintenance of discipline and the efficient working of the 
echool. He mnst be thoroughly acquainted with the theory and 
practice of agriculture, and be able to lecture on the subject. He 
should have had experience in the management of a teaching-staff and 
in the control of students. 

“2. Biological Lecturer *— The biological lecturer must have a 
theoretical and practical knowledge of botany and zoology, with a 
detailed knowledge of ordinary forest- and fruit-trees, agricultural 

S lants, especially of grasses and forage-plants, both Native and intro- 
nced. It would be an additional advantage for him to possess a 
knowledge of the diseases Of plants, whether constitutional or parasitic, 
more especially those of a fungoid character, and with the obief 
external an& internal parasites of farm-animals. He would be re- 
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qaired to take charge of the biological laboratory and museum, also 
of a portion of the experimental grounds, and to carry out suoh 
experiments as may from time to time be deemed advisable. 

“ 8. The Chemical Lecturer must be well acquainted with inorganio 
and organic chemistry, more especially as applied to the products of 
the forest, the orchard, and the farm. He will be required to lecture 
on chemistry and physics ; to take charge of the chemical laboratory, 
and carry out such inquiries and experiments as may be required. 

“ 4. The Lecturer on Forestry and Pomology must be acquainted 
with the theory and practice of these branches, and competent to 
give directions to the forester. He should take charge of the planta- 
tions and orchard, also the larger portion of the nurseries and experi- 
mental grounds. 

“ 5. The Mathematical Lecturer will be required to teach geometry 
and trigonometry as applied to land-surveying ; levelling, mechanics, 
and hydrostatics; also book-keeping for the forest, farm, and orchard. 
The practice of surveying and levelling must be taught in the field. 

“ A Porter , whose business it' should be to keep the lecture-hall, 
class-rooms, laboratories, library, lecturer's room, and offices in pro- 
per order, and to light fires, lamps, &c. 

“ Thb Staff. — The Plantation, Obohabd, and Farm. — A Gar- 
dener and Forester who must also be well acquainted with fruit-grow- 
ing. He must be capable of carrying out experiments and instructing , 
students in the plantations and orchards. 

“ A Dairyman to take charge of the dairy and the general snpervi- 
sion of the stock. 

4 ‘ When the School is well under way it might be fonnd practicable 
to give a limited amount of instruction in carpentry aud smith’s work 
as applied to farm and forest purposes. 

u Rough Statement of Accommodation required in the School- 
buildings, Houses for Lecturers, &o. — Residence for Manager 
(eight rooms) ; dny-rooniB and dormitories for resident students, 
dining-hall for students, kitchen, lecture-hall, two class-rooms, biolo- 
gical laboratory and museum, chemical laboratory, reading-room and 
library, manager’s office, lecturer^ room, porter’s room, &c. ; two 
houses for lecturers (six rooms), two houses for lecturers (five rooms), 
three cottages — for forester, farm-manager, and dairyman (one six 
rooms, two five rooms), garden-shed, tool-house, and packing-room. 

1 believe the above might be erected for £4,000 ; but it is desirable 
that a professional estimate should be obtained. 

“ Farm-buildings, &c. — Stabling for horses, milking-shed, cattle- 
yards, &c., piggeries, implement- shed, dairy and cheese-room, super- 
intendent’s office and seed-room, granary. 

14 In compliance with the suggestion of the Commissioner of State 
Forests, the salaries for lecturers on forestry and on mathematics are 
omitted in the following estimate for the first year, their work being 
discharged by the biologioal and chemical lecturers respectively; 
Manager, with house and profit on board of students, £500 ; biological 
lecturer, with house, to lecture also on forestry and fruit-culture, 
£800 ; chemical lecturer, with house, to lecture also on mathematics, 
£250; forester and gardhber, with house, £125; dairyman, £100; 
porter, £80 ; total, £1,855. The salaries of the lecturer are too low 
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for properly-qualified men ; but this point will be referred to else- 
where. It ib assumed that a superintendent of farm-labour may be 
dispensed with for the first year.” 

The following remarks show that it is not intended to pamper 
the student by too much attention, thus rendering him discon- 
tended with his future rough life : — 

“ The annual cost of maintenance will be greatly increased if it be 
determined to provide the students with any great amount of luxury. 
In my opinion each Btndent Rhould be required to keep his bod-room 
and study in proper order, to clean his own boots, to wait at table in 
due course, and discharge other duties of a kindred nature. Discip- 
line of this kind would involve no real hardship, and would foster a 
healthy spirit of self-help, bottlers of restricted means entertain the 
idea that the amount of attention sometimes paid to students at agri- 
cultural schools tends to render them dissatisfied with their homes, 
and unfits them for the plain homeliness of a settler’s life. Any course 
tending to produce this feeling should he avoided as far as possible. 
If a large staff of waiters and attendants has to be maintained the fies 
must of necessity be high, which would prevent struggling settlers 
from taking advantage of the facilities afforded by the school. If, on 
the other hand, the students are required to wait upon themselves, as 
the majority would have to do in their own homes, the fees need not 
be higher than would be sufficient to cover the cost of board, the 
student’s labour being considered to some extent an equivalent for the 
cost of teaching and the use of apparatus.” 

It is much to be regretted that with all these well-meaning 
efforts to preserve their forests, the colonists have no one who 
really understands what forestry is, or how extensive forest areas 
should be managed. The only idea, which is essentially that of 
a nurseryman, appears to be to cut down so many acres of in- 
digenous forest every year, and to replant the worked out area 
with introduced species, such as eucalypts and wattles. It also 
seems to be thought that any one can lecture on forestry, thus 
£300 a year is to be provided for a biological lecturer who is 
also to lecture on forestry and fruit-culture, but where such a 
highly-qualified gentleman is to bo obtained for the pay, is not 
apparent. It is not clear how forestry can be started on a sound 
basis, unless the colony first of all obtains the services of some 
one who has been trained in the principles of forestry as taught 
on the continent of Europe, or at the newly-organized Forest 
School at Cooper’s Hill, and it wonld be a step in the right di- 
rection if two or three young colonists were given a trainmg by 
the State at Cooper’s Hill, so that in this way the services of 
trained foresters thoroughly acquainted with the colony would 
be obtained. 

Tau-tha. 

A WORKING SCHEME. 

After perusing with interest, in the “ Forester ” for July last, 
the opening remarks of the review of the Madras Forest Admi- 
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nistration Report for 1884-85, I was checked at the third page 
by an account of a working soheme for the Coonoor s Peak “Old 
Forest Plantation,” on the Nilgiris, which is there mentioned 
and quoted from. 

In the first place it seems to be quite a mistake to attribute 
the scheme to Mr. Gass. For it is stated in the report (Appen- 
dix A., Northern Division) that although a scheme was prepared 
in 1883 by Mr. Gass, it was judged expedient the next year to 
alter it, and from what follows that officer does not appear to be 
responsible in any way for the present scheme. 

In Chapter III., under “ Working Plans,” the operations of 
the year in this plantation are mentioned, and Appendix A. is 
referred to as giving “ the revised working scheme.” Appen- 
dix A. must, therefore, be taken as containing the provisions 
for the management of the plantation which the officer in charge 
will have to depend upon for his guidance. 

It appears that a final sub-division into blocks and compart- 
ments was made in 1884, and that the treatment was to be “nigh 
forest” from that moment. It is considered probable that a 
60 years’ rotation will suffice, to be divided into six periods 
(‘five* is presumably a mere Blip) of 10 years each ; at any 
rate there is to be a “ rotation of 10 years thinnings.” After 
this comes only the description of blocks and compartments be- 
fore the “ plan of working for coppice.” And here it may be 
observed that, as is remarked in tne review, no clear account of 
the standing crop, the fundamental point in a working scheme, 
is given. Still it need not have been assumed in the review 
that it is composed of Acacia Melanoxylon, for from the mention 
of blue-gum when considering the high forest rotation it may 
be inferred that the stock consists fundamentally of that tree, 
and besides only two compartments (area 10 ’4 acres) are men- 
tioned as containing acacia. 

To return. Beyond arranging for 10 year periods and a 
probable 60 years’ rotation, no provision for working has so far 
been mode. Consequently the 1 plan of working for coppice * 
must be part of the scheme for which high forest has been taken 
as the method of treatment. 

Now come the * general prescriptions * (for coppice rotation), 
the results of which require consideration. In the first rotation 
400 trees per acre are to be left as standards. If 600 so much 
the better. AI 90 shelter belts at least three trees thick along the 
edges of compartments and roads. Now it is stated in Mr. 
Hutchins’ report on the measurement of the growth of Austra- 
lian trees on the Nilgiris that the plantation, or at least 200 acres 
of it, was originally planted 9' x 9', and consequently contained 
537 trees per acre (if there were no failures). Suppose, how- 
ever, 450 trees per acre were left (to leave 600 being impossi- 
ble), the result is a coppice-felling which is really a thinning 
out of one-sixth of a uniform and perfectly distributed stook. 
That is not the oommon idea of a coppice-felling. 

4 o 
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But there are to be shelter belts left. At the lowest computa- 
tion, taking an average compartment of 5 acres and supposing 
it to be nearly square, the mere belt round the edge, since three 
trees 9 feet apart will take up a breadth of 9 yards, will occupy 
about 1*1 acre, or 22 per cent, out of the five. If this is count- 
ed in and the trees it contains as part of the 2,250 (at 450 per 
acre) to be left, it will bring the thinning up to about 20 per 
cent., but the plantation at the end of the first period will be 
covered by a network of bands 18 yards broad occupying 22 per 
cent, of its area (in reality more, on account of roads and the 
irregular shape of the compartments) of trees standing 9' x 9' 
untouched since they were planted and of an age equal to one- 
third of the rotation considered likely to suit for high forest. 

In the second rotation the standards are to be reduced to 300 
and gradually to 40 or 60 hv the end of the sixth period, but 
whether the belt is to be touched or to what extent is not stated. 
No doubt there will he a fully stocked high forest of big timber 
at the end, but there evidently exists a fully stocked high 
forest (though not of big timber) already, and so there will be 
continuously between this and tho end of the rotation. 

What then is the meaning of those “ coppice rotations ” and 
a belt which should protect coppice growing under a fully stocked 
high forest containing only 20 per cent, trees less than the belt 
itself ? Fortunately it is mentioned that the scheme is liable to 
revision at any time, the contemplated reason which may necessi- 
tate a revision being a possible largely increased demand for fuel, 
in which case a return to simple coppice is felt to be best. But 
why was the method of treatment ever changed ? If demand 
for fuel largely increases the reasons for change will be financial: 
but in deciding on high forest the same point, with respect to 
timber, is not considered. In fact no reason for adopting the 
method is given at all, but the argument passes abruptly from 
the necessity of changing the original plan on account of dam- 
age by storms, for which too a good remedy is proposod, in*., re- 
arrangement of the compartments, to the un-motived * determi- 
nation ’ to change to high forest. 

As to the concluding para, of tho Appendix its meaning is 
hopelessly obscure. Which are the compartments under repro- 
duction every third and sixth years ? Wnat is the nature of the 
reproduction ? Is the coppice to be thinned or the standards ? 
And how are blanks in a coppice growing under thick and fully 
stocked high forest to be recognized ? 

It is possible that this scheme represents a practical manage- 
ment to the person who compiled it, but a working scheme ought 
to be reasonably intelligible at least in its broader provisions to 
an outsider. It may be a fair attempt to provide for the manage- 
ment of an interesting plantation, and it is hoped that some ex- 
planation of it will be given in the “ Forester, but it is a pity the 
Conservator did not consider and revise it before giving it his 
•anotion by printing it in the annual report PAP 
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NURSERIES FOR RUBBER, (FICUS ELASTICA.) 

Seed-beds should be prepared where the soil is neither too moist 
nor too dry. The ground should be well hoed to the depth of 
2 feet, and the earth exposed to the sun for a day or two, and 
then hoed again. When the soil is soft, raised beds should be 
prepared a good foot above the ordinary level. The beds at the 
Chard uar plantation in Darrang were, if rightly remembered, 
40 feet by 3 feet. 

Charcoal should then be powdered finely and mixed with 
the upper portion of the soil. The whole of the upper surface 
of the bed should be fenced in by reeds, sufficiently nigh to keep 
the earth from falling away and carrying seed with it, when 
being watered, &c. 

The next step is to build a shade over the beds. The shade 
should be sloping, being 6J feet high on one side and 4$ feet on 
the other, the higher side facing the north, for the length of the 
beds should run east and west. This shade should be light and is 
easily constructed, the posts being first fixed with a few purlins, 
and then light frames of thatching grass tied firmly on to them. 
Great care must be taken that this roof does not leak, and that 
the beds are far enough apart to ensure the drip from neigh- 
bouring roofs against fulling into them. 

It is now time to sow the seed. This should never be done 
with the whole fruit, which Bhould be broken between the hands 
and pressed frequently through a fine sieve. It should then be 
thrown broadcast over the prepared beds, with an extremely 
light covering of earth. About five seers of seed (not broken; 
are necessary for beds 40 feet by 3 feet. The best time to sow is 
oarly in April, though the seed will germinate no matter when 
sown. It was observed that seedlings were stronger and germi- 
nation more profuse from April’s sowings. 

The beds should then be lightly watered for the first few days, 
but not afterwards till germination, unless it is exceptionally 
dry. After germination, light watering is necessary, whioh is 
increased as the seedlings grow stronger. 

When the seedlings begin to look strong, the shades should be 
removed, but very gradually indeed, or the young seedlings will 
be scorched. The shades snould be moveable, so that they may 
he replaced during the hottest portion of the day. 

On attaining a neight of two inches, the seealings are fit for 
pricking out into beds, which should be specially prepared for 
them, but not raised. These beds are 2 feet wide, and seedlings 
are pricked out 13 inches apart in a double row, at the Charduar 
plantation. 

The transplanting beds must be kept vexy clear of jungle till 
the seedlings are strong enough to keep it down. They require 
no other care, except mat in planting them out again on their 
final resting places, the roots should not be injured. Planting 
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out on mounds is advisable ; just when the rains commence or 
are about to close being the best time. 

Before germination of seed and immediately after it, moss used 
to grow on the seed-beds and do gravo damage at Charduar, and 
this was only removed by deep hoeing in the first instance. 
Innumerable grubs also did immense harm subsequent to germi- 
nation, and here the removal of shades and watering with tobacco 
mixture, &c., was benoficial. 


Jungli. 


ABYSSINIAN TUBE WELLS IN TARA I FORESTS. 

The forests of Eastern Kumaon outside the hills are noted for 
their extreme unbealthinoss, attributable partly to the impurity 
of the surface water, which in the absence of wells is used for 
drinking purposes. Although one or two masonry wells have 
been sunk in this part of the Division, the work is rendered 
costly and difficult on account of the absence of skilled labour 
of any description. 

It was, therefore, proposed last year to experiment with one 
of Norton’s tube wells, with a view of both speedily and cheap- 
ly obtaining pure water free from surface impurities. 

The actual cost of 30 feet of tubing and a pillar pump ne- 
cessary for each well amounted to £3 14*., but the necessary 
tools fbr sinking an indefinite number of wells were also pro- 
curd at an outlay of £13 9*., freight, &c., to India came to 
£2 2*., and there were the usual rail and agent’s charges. It 
is probable that the articles now required, viz. } piping and pillar 
pumps, oan be cheaply procured from the local workshops, and 
that Rs. 50 or Rs. 60 would cover the cost of each well sunk 
to a depth not greater than 30 or 40 feet. 

Employing four coolies in the experimental sinking, water 
was reached at 20 feet in a bed of very fine sand. This speedily 
ohoked up both tubes and pump, and all the tubes liad to be with- 
drawn. After substituting a gauze covered borer for the one 
with large perforations the tubes were again sunk to 30 feet, but 
here the water-bearing soil had been passed. The tubes were 
then raised 5 feet, and a continuous flow of good water followed 
the application of the pump. All that remained was to embed 
the base of the pump in masonry. 

In spite of various oontretemps due to inexperience, the 
work was completed in one day; in other oircumstanoes, a few 
hours Bhould be sufficient. 

The system is recommended to Forest officers stationed in 
districts where water is scarce or bad, and where the subsoil is 
free from large boulders or rock. 
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If water when reached does not rise to within 26 feet from 
the surface the well must, however, be fitted with a foroe pump, 
which will make the work more expensive. 

S. Eabdley Wilmot. 


BAMBOO FORKING. 

I ree a para, going the rpund about a bamboo having bifur- 
cated. and as there appears to be no attempt at explanation how 
the phenomena is caused, I send you the following. 

Some 14 years ago, while clearing p path, I came across a 
blossom of the kugra ( Sacoharum spontanum) that forked equal- 
ly, and carried two spikes of blossom, the conversation turned 
on “ sports,” or freaks of nature, and one man said there was 
a forked bamboo in the village. 

This 1 sent for and found it was true. The total length was 
about 30 feet, and the fork was some 10 foet up, and each bam- 
boo was equal in size, and after forking grew as usual, except 
that the nodes began closer together at first, (as when growing 
from the ground,) and became more distant gradually as per 
sketch. 



The independent explanation offered by two men was to the 
same effect, i.e. } that while growing, the apex of the bamboo 
(within the sheaths) had been pierced by one of the bamboo 
bugs, so oommon, and that it had injured the centre of axis 
only, and the sides grew up, and each formed a distinct axis 
thence. 

Sibsagab, 1 S. E. Peal. 

12th September , 1886. j 


JARDINAGE. 

It has been suggested that the method of exploitation known 
as iardinage is tl be most generally applicable to our forests in 
India. This method entails the felling of trees scattered over 
the whole forest, the entire area being in this way worked over, 
either every year, or in a very limited number of years. The 
whole forest is continually under regeneration and contains 
growth of all ages. 
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, The question I wish to ask is whether a working plan, based on 
thiB method, can arrange for grazing, and if so, how ? Of oonrse 
the amount of damage done by grazing depends much on the 
kind of forest, its situation, &c. In a pure, or nearly pure, sdl 
forest, for instance, worked on the jard inage method, in which 
the grazing is very light and there is plenty of other food for the 
cattle, the damage done would be less than in the cases of some 
other forests, such as our hill-forests of oaks, maples, &c., but 
thequestion of damage is merely one of degree. 

Would some of your readers kindly give me advice, and tell 
me whether for a forest in which grazing has to be allowed it is 
possible to apply the jard inage method, and if so, how ? 

If I am right in believing, grazing to be incompatible with 
the application of this method, it seems to me that we cannot 
adopt tnis method for the generality of our forests. 

9th November , 1886 . E. 0. Chester. 


Old Nancy men should know that the first part of Rouss’s 
Cours d'am^nagoment is now lithographed, and obtainable from 
the Agent Oomptable at the Ecole Forestiere on payment of 5'50 
francs. I think it is good, and well worth buying. 

F. B. 
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THE AMERICAN AGRICULTURAL DEPARTMENT, 
1885. 

The Report of the Commissioner of Agriculture for the United 
States of America for the year 1885 is a volume full of in- 
structive reading, and may profitably be recommended to the 
notice of those who watch over agricultural interests in this 
country. The Department, as many of our readers are aware, 
covers a variety of interests, and undertakes numerous scientific 
enquiries, its scope of action including Chemistry, Botany, Mi- 
croscopic research, Forestry, Seed distribution, Horticulture, En- 
tomology and Animal Industry. The report includes the results 
of the year's work in each of these divisions, and concludes with 
a very interesting account of wheat farming in India. 

The Horticultural Division undertook a series of enquiries into 
the origin of mildews and blights. The blight on vines had re- 
cently attracted much attention, and for many years its origin 
was unknown ; some said that it was a sun-scald caused by the 
heat of the sun condensed and focussed in the lenses formed by 
drops of rain or dew ; others urged that far from being harm- 
ful it was beneficial, since by destroying the leaves it left the 
vine to mature itself in the fruit. The investigations of the 
Department proved beyond doubt that in vines mildew is direct- 
ly caused by moisture, especially in tho form of heavy dew ; and 
that plants protected by such a covering as will arrest upward 
radiation of heat, and prevent dew on the foliage, will escape 
mildew though surrounded by other mildewed plants. Thus it 
was shown that a vineyard to be successful must be planted in 
a locality where dews are light and infrequent. Similarly the 
blister on peach leaves was discovered to aepend on sudden and 
extreme changes of temperature ; and it is now generally ad- 
mitted that proper protection by means of glass frames or screens 
is sufficient to preserve peach trees from this disease. The 
cracking of pears also depends on climatic causes, no modifica- 
tions in the culture of the soil having any effect in protecting 
the fruit from cracking where the atmospheric conditions are 
unfavourable. 

The Seed Division distributed large numbers of garden, field, 
forage and other plants to all parts of the United States, with 
the object of testing the merits of new plants in different loca- 
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lities and soils, and of increasing the annual yield by using well 
selected seed. More than four millions of packets of seeds were 
distributed in this way. Much attention also was devoted to 
the important and somewhat obscure subject of improving seed 
by crossing and hybridisation. Darwin has Bhown that as a 
rule cross fertilization is beneficial and self-fertilization injurious, 
and it is difficult to limit the extent to which seeds and plants 
may be improved by systematic and scientific efforts in this 
direction. In Colorado experiments were made on 300 varieties 
of seed-wheat obtained from all parts of the globe, and not a 
single sample was received which was not greatly improved in 
colour, yield and milling elements ; so that as a result Colorado 
wheat is the best in the world for flour, and produces from 3 to 
5 bushels an acre more than that of any other country. 

The Botanical Division undertook among other things an en- 
quiry into the possibility of naturalizing or cultivating in Ame- 
noa foreign medicinal plants, and utilising those indigenous to 
the country, and the report expresses a hope that much of tho 
large annual expenditure on drugs in foreign countries may ul- 
timately be turned to those of home manufacture. A series of 
plates is given in the report containing descriptions of many 
of the plants referred to. But the most important work of the 
botanical division was an investigation into the fungous diseases 
of plants undertaken by Mr. F. L. Scribner. Fungi are known 
to be produced from minute spores given off in such immense 
quantities from the parent growth, that it is difficult to imagine 
now any plant can escape them. Fortunately, however, tneir 
germination depends upon a peculiar combination of circum- 
stances, and much can often be done to prevent the combination 
from taking place. With few exceptions moisture is indispen- 
sable to fungoid growth and dryness altogether incompatible 
with its development ; so that if plants can be kept free from 
moisture, especially from the condensation of dew upon their 
surfaces, the chief predisposing cause of disease is removed. 
Acting on this principle, vineyards have been protected by tho 
use of temporary board or cloth coverings. Many fungi too, 
have only a limited period of growth, or develope only at cer- 
tain seasons. A knowledge of their habits in this respect may 
be taken advantage of in guarding against or avoiding the di- 
seases which they cause. Early planting will often secure a 
crop against the ravages of a late fungus, and the attacks of an 
early nmgus may be avoided by planting late. Some of the 
most dangerous fungi require the support of different plants at 
different stages of their development, infesting a valuable plant 
in one Btage, while in an ‘ alternate * condition their home 
may be on a worthless weed. Thus the Emtelva fungus, which 
destroys the foliage of apple trees, has its alternate form in 
the blight of the red cedar, and in order to proteot orchards 
from its ravages, it is necessary to cut down all the red cedar 
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trees in the vicinity. Many fungi are developed not on the 
surface of the plant attacked but within its tissues ; these forms 
are particularly difficult of eradication, but much good may be 
done in fruit orchards by raking together and burning all fallen 
leaves, in this way destroying the substanoe, inside which the 
spores would otherwise germinate. Least of all should the 
fallen leaves be used as a material for oompost, for in this case 
the growth of any fungoid spores within them is facilitated to 
a dangerous extent. 

The annual recurrence of the potato murrain has been largely 
encouraged by the common practice of leaving in the field dead 
stems, leaves and tubers, which swarm with myriads of disease 
germs. All such should be destroyed by burning ; and sinoe 
darkness, heat and humidity are highly favourable to the growth 
of the disease, potatos should always he stored in light, cool 
and dry places. The subject of fungoid growth has a wider 
interest than is generally given to it, for many fungi which 
are parasitic on forest trees are often productive of great injury, 
and others are no less injurious to fallen timber. 

Following on the Botanical section is the report of the Mi- 
crosoopist, whose attention was chiefly devoted to the detection 
of food adulteration, with special reference to butter and butter- , 
ine. It was discovered that butters and animal fiats being 
composite substances exhibit, after being boiled and slowly 
oooled, different forms of crystallization, and the normal crystals 
of the different substances can be distinguished with the great- 
est accuracy. The utility of these investigations can hardly be 
exaggerated, and their accuracy may be inferred from the faot 
that after one or two prosecutions for adulteration, abont sixty 
persons in Washington, whose ooonpation consisted in selling 
as genuine butter compounds of tallow, lard and cottonseed 
oil, nave abandoned their calling. The report contains details 
of the way in whioh the microscopical investigations were 
worked out, and a coloured plate is appended showing the various 
crystals of butter, oleomargarine and lard as viewed with the 
miorosoope and polarisoope. 

In the Division of Chemistry muoh important work was done 
in analysing soils, investigating the growth of cereals, and con- 
ducting experiments in the manufacture of sugar. The sugar 
experiments were especially interesting. It had long been 
known that 50 or 60 per oeni of the sugar produced was lost 
either in milling or in the process of manufacture. To avoid 
the loss in milling it was determined to try the process of diffu- 
sion. For this purpose apparatus was erected in Ksnsas for 
cutting sorghum cane into turn strips, and extracting the sugar 
therefrom in a diffusion battery. The results were highly satis- 
factory, the degree of extraction being fully 98 per cent. Sim- 
ilarly, to avoid the loss incident to the usual prooess of manu- 
facture, the method of carbonisation was tried with entirely 

4 x» 
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satisfactory results. This process consists in adding to the 
juice, as it comes from the mill or the diffusion battery, a large 
excess of lime, which is then precipitated by blowing through 
the mixture a current of carbonic acid. The precipitate carries 
down with it all the impurities present, leaving them easily 
separable by filtration. The product afforded is in every way 
superior to that given by the old method of skimming. 

In the Department of Forestry the United States are far 
behind most European States. $10,000 formed the whole State 
expenditure on forestry during the year ; and the Commis- 
sioner forcibly points ont the absurd smallness of this sum. 
Still, however, some valuable enquiries were carried on, and the 
results embodied in exhaustive and authoritative reports. Much 
information was collected by means of widely distributed cir- 
culars, to which replies wore asked for. In this way the fact 
already strongly suspected was confirmed, that the forests in 
many parts of the country are decreasing at an alarming rate. 
There nas been going on considerable tree planting in a fow 
Western States, hut wherever pines are found abundantly, the 
lumberman and the miner recklessly devastate enormous areas 
of timber-producing ground, and forest fires often complete 
the havoc thus begun. It is none too soon for the States to 
take warning, ana by husbanding their resources and regu- 
lating the consumption of wood, to leave sufficient to yield a 
perpetual supply, of wood and maintain the proper climatic 
conditions of moisture in the air and an equable flow of the 
streams. 

One of the most interesting parts of the report is the chap- 
ter describing the year’s work in the Entomologist’s Depart- 
ment. The importance of the study of economic entomology 
receives fuller recognition year by year ; and since the losses 
occasioned by destructive insects aggregate an enormous sum, 
there is obvious advantage in researches having for their object 
the prevention of such losses. The appearance of the so-called 
u seventeen year locust ” over a large tract of country enabled 
the department to make a complete investigation into its growth 
and habits, and a full history of the species is under preparation. 
The report contains a full aocount of the action taken, and its 
value and interest are largely enhanoed by a series of beauti- 
fully coloured plates. 

The next chapter contains the report of the Statistician, 
oovering the entire oourse of agricultural production for a pe- 
riod of 15 years. The tables are unusually comprehensive and 
complete, as may be judged from the fact that they are widely 
circulated and read throughout the oountiy. 

To this follows the report of the new Bureau of Animal In- 
dustry, which was established in 1884 for the purpose of pre- 
venting the importation of diseased cattle, and to provide means 
for the suppression and extermination of oontagious diseases 
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among domestic animals. Pleuropneumonia in cattle, and the 
disease known as swine fever, formed the subjeot of minute in- 
vestigations and experiments, all of which are described and 
illustrated in the report ; and still more complete information 
is promised during the current year. The volume concludes 
(as already stated) with a very full and instructive account of 
wheat farming in India. It is pointed out how the Indian 
farmer, without knowledge of science and without skill, and 
with the rudest implements, yet in the most scientific manner, 
utilizes the changes of the seasons, and makes the atmosphere 
enrich his soil. The “ glorious climate ” of India is its great- 
est wealth, and this the untutored native uses to the greatest 
advantage. The land before sowing is ploughed and rooted 
twenty or thirty times, thus exposing every part of the soil in 
succession to the sun and air and to fertilization by dead and 
living insects. This careful preparation of the sdil, combined 
with timely irrigation, is the reason why it has been possible 
to cultivate the land continuously from time immemorial, and 
still without exhausting it. 

There are many other subjects of interest in the report, but 
we have mentioned enough to show its great national value. 


PUBLIC BIGHTS IN RIVERS. 

In the form of lease of waste lands for the W. Duars, published 
on December 1st, 1886, in the Calcutta Gazette , we find the 
following clause 

“ No right of fishery and no right to dam up or otherwise obstruct 
the passage of any streams iB given by this lease. A public right-of- 
way over twenty yards on either bank of every stream, available at 
any time of the year for local boat traffic, is reserved. Publio access 
shall be allowed at all times to any springs of water on the lands 
leased, whenever such access is, in the opinion of the Tehsildar or tbs 
Deputy Commissioner, necessary for the convenient supply of good 
water to persons residing in the vicinity." 

It is a pity that Government had not been as careful to re- 
serve fishing rights as well as rights to limestone, in all the 
streams in Debra Dun. 

The former would have prevented the wholesale netting of 
mahsir, in the spawning season, and of young fry which now goes 
on, and the latter would have secured a large revenue to Govern- 
ment. A river bed is clearly public property and should never 
be alienated. 
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TRAINING OF INDIAN FOREST OFFICERS AT 
COOPER'S HILL * 

GtafflEAL Sir A. Taylor, K.C.B., R.E., President of the Royal 
Indian Engineering College, Cooper's Hill, on the 16th October, 
1886, in a letter to the Secretary of State proposod the appoint- 
mftntof Mr. H. Marshall Ward, who was strongly recommended 
by Sir Joseph Hooker and Mr. Thistleton Dyer, as Instructor 
in Botany, and recommended a salary of £450 a year, without 
quarters. These proposals had been discussed with Dr. Schlich, 
and General Taylor entirely supported them, except that he 
wished to have an interview wito Mr. Ward before accepting 
him. The salary proposed is, he considered, quite a modest one, 
considering the work to be done, and the scarcity and cost of 
suitable accommodation in this neighbourhood. 

Lord Randolph Churchill had previously directed that Organic 
Chemistry be omitted from the curriculum, on the ground that 
he doubted the advisability of endeavouring to impart instruc- 
tion in so many subjects as were proposed. It was, however, 
found to he feasible to leave Inorganic Chemistiy out of the 
College course. Room was thus made for the teaching of Organ- 
ic Chemistry without any orowding of subjects, and General 
Taylor considered that ft good knowledge of some parts of it 
would form quite an essential part of the education of officers 
who, in time to come, will be the advisers of the Government 
of India in its Forest Administration. 

Under the arrangements now being proposed, the new Pro- 
fessor of Botany will teach so much oif Organic Chemistry as iB 
absolutely indispensable to the proper handling of his subject ; 
but General Taylor oonourred with Dr. Schlich in desiring that 
this arrangement might be considered a temporary one, ana that 
at the end of the current session a separate Instructor should be 
appointed in Organio Chemistry* Indeed, independent of other 
considerations, a third Instructor will then be a necessity, for, 
ftooording to the last time-table that has been prepared for the 
Forest students, there will be 28 lectures a week of about two 
hours each, during parts of the course, to be given in subjects 


* From the Proceeding! of the G o v e r n ment of Indie, in the Revenue aud 
Agrionltoral Deportment tForeeta), dated Simla, the 88th October, 1866. 
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oonnected with Forestry; and this represents an amount of 
work in preparation and delivery utterly beyond the power of 
two men. 

Dr. Sohlioh’s letter of the 10th Ootober, 1885, to General Sir 
A. Taylor follows, in it we read — 

His Lordship in Counoil has accepted the proposed course of 
studies as a whole, but it has been ruled that Organic Chemis- 
try and Biology shall be omitted from the ourrioulum, at least 
for the present. His Lordship haying some doubt as to the 
advisability of endeavouring to impart instruction in bo many 
subjects. With all due deference to higher authority, Dr* 
glchlich expressed sincere regret at the modifications whioh 
have been ordered to be introduced, stating that biology, and 
more especially a knowledge of the insects whioh attack Hying 
trees and timber, was becoming of greater importance every 
year. He referred to a tour through extensive forests of teak 
poles in Berar ( Melgkat Reserves) in which almost all the trees 
nad been attacked by an insect, causing serious utyury to them ; 
but, up to date, it had not been possible to ascertain either 
the name of the insect or its speoial habits, much less to suggest 
a cure or prevention of such damage. Experienoe in India had 
convinced Dr. Schlich that Forest Officers must in fhture 
bestow much more attention on Entomology than had been done 
hithorto, and he exprossed regret that tne orders mentioned 
above would prevent the necessary instruction being given in 
the new Forest Class at Cooper's Hill in the manner originally 
contemplated. He still hoped that the subject might be favour- 
ably re-considered by the time the first year's course closes. 

As regards Organic Chemistry, Dr. Sohlich asked for early 
re-oonBiaeration of the orders. A knowledge of oertain parts of 
Organic Chemistry was absolutely necessary, if the students 
were to derive any benefit from the course of instruction. It 
is quite out of the question to study Botany properly, or to 
understand a variety of questions connected with Forestry speci- 
ally, without some knowledge of Organio Chemistry, and there 
would be great difficulty in arranging the course of studies 
successfully unless the present contention was admitted. More- 
over, it was found that the five Forest students who have just 
joined at Cooper's Hill College are all fairly well acquainted 
with Inorganic Chemistry, so that tile necessary time for the 
study of Organic Chemistry was at once available without risk- 
ing or attempting instruction in too many subjects. 

Although it would be necessary to arrange, at no distant 
future, for speoial instruction in Organic Chemistry, with the 
view of meeting the wishes of His Lordship in Counoil, in- 
quiries were made for an Instructor hp Botany, who could also 
teach the most necessary acquirements in Organio Chemistry. 
Sir Joseph Hooker Mr. Thisel ton Dyer, of Kew Gardens, 
kindly assisted in this matter, and recommended Mr. H. Mar- 
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BhftU Ward as thoroughly fit to undertake the required in- 
struction in the various sections of botanical knowledge, and 
in those parts of Organic Chemistry which it is necessary to 
know for the understanding of Botany. Mr. Ward is a gra- 
duate of the University of Cambridge ; he took his degree 
in 1879, having obtained first class honours in Botany in the 
Natural Science Tripos. He was elected a Fellow of Christ’s 
College, Cambridge, in 1883. He has also worked undor Pro- 
fessor Sachs in Wurzburg, and undor Professor De Bary in 
Strassburg, as well as in the Jodrell Laboratory at Kew. After 
taking his degree, Mr. Ward was deputed to Ceylon for two 
years to investigate the coffee-leaf disease, and on his return 
ne was appointed Assistant Lecturer in Botany at Owen’s 
College, Manchester, which post he now holds. 

Mr. Ward has a considerable amount of experience in teach- 


ing, and had shown himself to bo an original investigator, and 
was most highly recommended by a number of gentlemen. Mr. 
Thiselton Dyer also considers Mr. Ward thoroughly fitted for 
the work, and in fact, that he is the best man available for the 
post, and the Secretary of State’s sanction to the appointment of 
Mr. Ward on a salary of £450 a year was solicited. The expen- 
diture now proposed would be about £200 below the total of 
£600 to £700 originally proposed in paragraph 9 of my Memo- 
randum, dated the 22nd May, 1885. 

If appointed, Mr. Ward would, during the first year of the 
course, give to the Forest students a short course of lessons on 
certain chapters of Organic Chemistry ; then would follow 
Organography, Vegetable Physiology, and general Systematic 
Botany. During the second year he woula take up, more in 
detail, the structure of wood, diseases of trees, and make the 
students acquainted with the principal trees and shrubs of British 
India. Mr, Ward would also get together a small herbarium 
for purposes of instruction only, diagrams, and other objects 
required for the illustration of his lectures. 

In reply to this proposal, the Secretary of State sanctioned 
the appointment of Mr. H. Marshall Ward as Instructor in 
Botany upon the terms suggested (£450 a year, without quar- 
ters, no claim to pension, and the engagement terminable on 
a term’s notice). 

Lord Randolph ChnrohiU was also pleased to approve of Sir 
A. Taylor’s proposals for the substitution of instruction in Or- 
ganic Chemistry and in Botany, for instruction in Inorganic 
Chemistry, during the first year’s course, and a farther report 
relative to the necessity for appointing a separate Instructor in 
Organic Chemistry was called for towards the end of the year’s 


course. 

The Secretary of State promised then to oonsider the question 
of ihe necessity, again’ urged by Dr. Sohlioh, of instruction in 
Biology, and on the 20th July, 1886, Sir A. Taylor forwarded 



TIUINIKG OF ISDIAW FOREST OFFICERS AT COOPER'S HILL. • 575 


for favourable consideration, a copy of Dr. Schlicli’s letter of tho 
7th current, urging the necessity of special teaching in Biology 
(Entomology) in the case of the Forest students, and proposed 
the appointment of Mr. Shipley as Instructor in that subject. 

Sir A. Taylor hoped that the Secretary of State for India 
would assent to Dr. Sohlich’s proposals to postpone tho required 
report as to the necessity for a special teacher of Organic 
Chemistry till towards the end of next session, and to limit the 
study of Forest Law to tho reading of Baden-Powell’s “ Manual 
of Jurisprudence for Forest Officers.” 

Dr. W. Schlich’s letter of the 7th July, 1886, contains the 
following : — 

I have nothing to deduct from the arguments set forth in my 
letter of the 10th October last ; in other words, I consider ade- 
quate instruction in Entomology absolutely necessanr, if justioe 
is to be done to the work which Her Majesty’s Secretary of 
State for India has been good enough to entrust to me. I nave 
accordingly the honour to submit, for your consideration and 
submission to the Secretary of State for India in Council, the 
following proposals : — 

“ 1 propose that the Forest students shall, during the second 

J rear, devote every Saturday morning to the study of Entomo- 
ogy, preceded by so much (&nd no more) of general Biology as 
is required to understand the former. The instruction would 
consist of, say, a lecture of an hour’s duration, followed by not 
less than two tours’ practical laboratory work. There are alto- 
gether about 33 Saturdays available, but it is calculated that 30 
will be sufficient for the instruction which is now proposed. 

" With the view to securing the services of a competent 
Instructor, I have communicated with Professor Huxley, who 
referred me to Professor M. Foster, of Cambridge. The latter 

§ entleman has been kind enough to recommend to me Mr. A. 

hipley, a teacher in Biology at Christ College, Cambridge. Pro- 
fessor Foster informs me that Mr. Shipley is one of the very best 
teaohers in biological subjects which they have at Cambridge. 

“ I have had an interview with Mr. Shipley, and l am satisfied 
that he will be able to do justice to our work. It is true that 
he has not hitherto taken up Entomology as a speciality, but he 
is anxious to work up the Bubject ; and7 as a matter of fact, it 
would be almost impossible to secure the services of an Instruc- 
tor of the modern school of Biology who is, at starting, conver- 
sant with the details of Entomology. 

“ Mr, Shipley would oome over from Cambridge every Satur- 
day, commencing with the ensuing autumn term, and he would, 
on each visit, devote not less than three hours to the students. 
His visits would not exceed 30 in number, and he is willing to 
undertake the work for a fee of £100 (one hundred pounds), 
which, considering the circumstances, appears a moderate sum. 
I propose that he may be appointed Instructor in Entomology, 
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under the usual conditions as regards cancellation of the ap- 
pointment. 

“ Before bringing this letter to a conclusion, I beg to state 
that I do not intend to make any further proposals regarding 
the instruction in Organic Chemistry until the end of the 
seoond year, when actual experience will enable me to state 
accurately in how far present arrangements meet our require- 
ments, and in how far further help is required. 

u I also propose to restrict the study of Forest Law for the 
present, in deference to the expressed wish of Her Majesty’s 
Secretary of State for India in Council, to the reading with 
the students of Baden-Powell’s “ Manual of Jurisprudence for 
Forest Officers,” of which work I beg ten copies may be sup- 
plied on au early date. This will further increase tho work of 
the Forestry •Professor, which, as you are aware, is already very 
heavy ; but, under existing orders, this cannot be helped. At 
the same time, there seems little doubt that it will be necessary 
to appoint two offioers when I surrender the post — a matter 
whion, however, need not be considered at present.” 

On the 3rd September, 188H, the Secretary of State for India 
replied that, in the present condition of the finances of India, 
His Lordship did not feel justified in giving his sanction to the 
appointment of a special teacher of Entomology for the benefit 
of the Forest students at Cooper’s Hill, as proposed by Dr. 
Sohlich and yourself. 

Irrespective, moreover, of this consideration, Lord Cross was of 
opinion that, looking to the risk of overwork involved in the 
multiplication of subjects alluded to in my letter of the 1st 
August, 1885, the decision expressed at the same time as to the 
omission of Biology from the course of instruction should be 
adhered to, unless it be possible to substitute that subject for 
some other whioh may be held to possess smaller importance. 
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1, — Gazette of India— 

No . 1100.— The 26th November , 1885.— Daring the absence on 
three months’ privilege leave of Mr. E. C. Hilly Officiating 
Conservator of Forests, 3rd grade, Panjab, Mr. A. E. Wild , 
Deputy Conservator of the 2nd grade, in the Punjab, is ap- 
pointed to officiate in the 3rd grade of Conservators, and to 
have charge of the Forost Department in the Panjab, with 
effect from the 4th November, 1885, 

No. 4319. — The 3rd December , 1885.— Mr. J. MacKee , Superin- 
tendent of Forests, Rewah, returned from the three month's 
privilege leave granted in this office Notification No. 2375 of 
the 8th July, 1885, and rejoined his appointment on the after- 
noon of the 81st October, 1885. 

No. 1227. — The 23rd December , 1885.— In supersession of the 
Notifications of this Department, No. 457 F., dated the 21st 
May, and No. 913 F., dated the 18th September last, it is 
hereby notified that Major 0. J. VanSomeren , M.O.L.I. , Con- 
servator of Forests of the 3rd (officiating) 2nd grade, in Berar, 
officiated in the 1st grade of Conservator of Forests, from 
the 28th April to the 20th May, 1885, both dates inclusive, 
during the absence on privilege leave of Captain E. S. Wood 9 
Conservator of Forests of the 2nd (officiating 1st) grade, in 
Oudh ; and that Captain Wood reverted to his substantive 
appointment in the 2nd grade of Conservators, on the 21st 
May, 1885, on the return to duty from furlough of Lieutenant- 
Colonel J. C . Doveton , M.S.C., Conservator of Forests of the 
1st grade in the Central Provinces. 

2. — Calcutta Gabkttb— 

Nil. 

8.— Nobth-Webtibh Pbovxnois and Oudh Gaietth— 

27a 22nd December, 1885 .—' With effect from the 

1st January, 1886, and until farther orders, Jfr. A • 0 . Hobart- 
Eampden , Assistant Conservator of Forests, from the Janneta 
to the Debra Ddn Division of the Bohool Circle. 

y *ir ff n ) rf “ Th * 8M DMmb€r > i Mfc-WMh .ffeot from tko 
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afternoon of the 6tli November, 1885, the date on whioh Mr. 
E. Me A . Moir reported his arrival at Jeypur— 

(1) . Mr. E . P. Danssy, Deputy Conservator of Forests, 4th 
grade, to officiate as Deputy Conservator of Forests, 8rd 
grade ; 

(2) . Mr. A. F. Broun , Assistant Conservator of Forests, 1st 
grade, to officiate as Deputy Conservator of Forests, 4th 
grade. 

4. — Punjab Gazette— 

Nil. 

5. — Omtbjl Provinces Gazette— 

No. 4887.— The 12th December , 1 885.-— Consequent on the 
absence of Captain C. W. Losack } Deputy Conservator of 
Forests, 1st grade, on three months’ privilege leave, the fol- 
lowing temporary promotions are made with effect from the 9th 
August, 1885 : — 

Mr. F. B. Dickinson , Deputy Conservator of ForestB, of the 3rd 
grade, in Coorg, to officiate in the 2nd grade of Deputy Con- 
servator of Forests. 

Dr. E. DobbSy M.A. } LL.D. } Officiating Deputy Conservator 
of Forests of the 4th grade, to officiate in the 8rd grade of 
Deputy Conservator of Forests. 

Afr. M. S. Fowhry Officiating Assistant Conservator of Forests, 
1st grade, to officiate in the 4th grade of Deputy Conservator 
of Forests. 

No. 4888.— Mr. 0 . P. Taylor , Assistant Conservator of Forests, 
2nd grade, in Berar, is promoted to officiate as Assistant Con- 
servator of Forests, lBt grade, with effect from the 1st Sep- 
tember last. 

No. 6057. — The 23rd Deosmber, 1885. — Captain C. W. Losacky 
Deputy Conservator of Forests, returned from the three 
months* privilege leave granted to him by Notification No. 
2664 of 13th July last, and assumed charge of the Mandla 
Forest Division from Mr. Mahomed Chouse, Sub-Assistant 
Conservator of Forests, on the forenoon of the 13th Novem- 
ber last. 

Mr. Mahomed QhouWy Sub-Assistant Conservator of Forests, 
is attached to the Mandla Forest Division, until further orders. 

No. 5058. — Mr. Mahomed Chouse, Sub-Assistant Conservator 
of Forests, is transferred from Mandla to the Balaghat Forest 
Division, where he reported his arrival and assumed charge of 
hiB duties on jtha forenoon of the 4th December, 1886. 

6. — British Bubmab Gazette— 

No. 66.— Die Jlth Deombsr, 1885 .— Under the provisions of 
section 50 of the Civil Leave Code, furlough lor two years is 
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granted to Mr, J. Nisbet , Deputy Conservator of Forests, 
with effect from the date on which he may avail himself of it! 
No. 67.— The following transfers are ordered 
Captain C. T, Bingham, Deputy Conservator of Forests, from 
Henzada to the charge of the Rangoon Division. 

Mr, T, H, Aplin , Deputy Conservator of Forests, from the charge 
of the Working Plans division to the charge of the Western 
division. 

7.— Assam Gazette— 


[25. — Bail to be taken in forest oases. — R. D. Cir, No, 6, dated 
the 25th January , 2884.]— With a view to prevent the possibi- 
u Any Forest officer or Poiioe offloar lifcy of Section 63 of the In- 


may, without orders from a Magistrate, 
and without a warrant, arrest any per- 
son against whom a reasonable suspicion 
exist# of his having been oonosrned in 
any forest offence punishable with im- 
prisonment for one month or upwards. 

u Every officer making an arrest under 
this section shall, without unnecessary 
delay, take or send the person arrested 
before thelMaglstrato having jurisdiction 
in the oase. 


dian Forest Act of 1878 
clauses 1 and 2 (reproduced on 
the margin), being worked in 
an unnecessarily oppressive 
manner, the Chief Commission- 
er is pleased to direct that in 
oases of arrest made under the 


section quoted, where the Magistrate’s court is at a distance from 
the scene of the alleged offence, and a police-station is within 
convenient access, au accused person who is ready and willing 
to give bail should be taken for the purpose to the police- 
station, the officer in charge of which will thereupon take 
action in the matter in accordance with the provisions of the 
Criminal Procedure Code, Chapter XXXIX. 

9, [Duty on Foreign Timber in Cachar. —Notification No. 21, 
dated the 81st July, 1885 j . — Owing to a clerical error in No- 
tification No. 19, dated the 8th July, 1885 (Revenue Depart- 
ment), the following revised notification is published in super- 
session of the same :— 

In exercise of the power conferred by Section 39 of Act VII. of 
1878 (the Indian Forest Act 1878) and in supersession of Re- 
venue Department Notification No. 11, dated 11th May, 1880, 
the Chief Commissioner of Assam is pleased, with, the previous 
sanction of the Governor-General in Council, to direct that, on 
and from the 1st day of August, 1885, duty shall be levied on 
all timber which is brought down from any place beyond the 
frontier of British India by the Barak and Katakhal rivers, or 
any of their tributaries, in the district of Cachar, at the follow- 


ing rates:— . 

1. For every cubio foot of timber in the rough of 

the following kinds:— 81 

Jarul, Nageasar, Cham, Gandrai, ... — 0 

Kurta, Rata, Poma, Jhoki, Tailo, Shundi, 

Karal, Jam, and Ping, ••• J 

All other kinds, per cubio foot, ••• ••• 0 

2. For every cubio foot of converted timber the 
above rates with an addition of 26 per cent. 

3. For every thousand bamboos, ••• ... ••• 3 


a. p. 
4 0 

8 0 
l 0 


8 0 
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8. — Mysore Gazette— 

No. 178 .— The 18th December, 2555.— Mr. L. Ricketts, Inspector 
General of Police in Mysore, is appointed to be also Inspector 
General of Forests and Plantations, and Director of Statistics 
and Agriculture. 

9. — Madras Gazette— 

No. 844 .—The 14th December , 2555.— Mr. A. W. Feet, Deputy 
Conservator of Forests, 2nd grade, to act as Conservator of 
Forests, 2nd grade, during the absence of Mr. J. S. Gamble , on 
leave, or until further orders. 

The 16th December , 1885 , — From the date of return from special 
duty of V. P . Ramalingam Fillai Avargal, Forest Hanger, 
4th grade, Coimbatore (North), N. Pichakutti Pillai Avargal , 
and T. M '. Sundram Fillai Avargal , will revert to their per- 
manent appointments of Forest Ranger, 4th grade, and 2nd 
Clerk, District Forest office, Coimbatore (North), respectively, 
and A. R . Rama Rao Avargal will act as Forest Ranger, 
5th grade, vice Mr. N. M. Rego , on duty at the Forest 
School, and be considered as on probation for one year from 
the 1st January, 188G. 

The 19th December , 2555.— A. S. Maria Pragasam Pillai , Forest 
Ranger, 4th grade, is granted leave on forfeiture of full pay 
from 22nd to 30th November, 1865, under section 1S4 of the 
Civil Leavo Code. 

The 81 8t December , 2555.— In the Forest Department notification 
published at page 1G0J, Part II. of the Fort St. George Gazette , 
dated 9th December, 1885, granting one month’s sick leave 
to M. Jambunatka Sastri , Forest Ranger, Madura — 

For 41 from the 16th November, 1885, &c.,” 

Read “from the2lBt November, 1885, &c.” 

10. — Bombay Gazette— 

The 88rd November , 2555. — Mr. J. L. L. MacGregor , Divisional 
Forest Officer, Belgaum, received charge of the office of the 
Sub- Assistant Conservator of Forests, Belgaum, from Mr. J. 
M. Fernandez , on the 26th October, 1885, after office hours. 

The 80th November, 1885. — Mr. G. L. Gibson , Deputy Conser- 
vator of Forests, delivered over and Mr. C. Qreatheed , Deputy 
Conservator of Forests, received charge of the Divisional 
Forest office, East Khandesh, on the 28rd November, 1885, be- 
fore office hours. 

The 8rd December , 1885.— Mr. Narayan Balal Ohs , Sub- Assist- 
ant Conservator of Forests, 1st grade, reported himself to the 
Conservator of Forests, Northern Cirole, for duty from sick 
leave an the 19th Ootober, 1885, before office hours, and was at- 
tached to the office of the Conservator of Forests from that date. 

The 81st December , 2555. — Mr. 27. E. Andrewes , Trained Forest 
Officer from England, who was posted to Belgaum in Govern- 
ment Resolution No. 8402 of the 16th October, 1885, reported 
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himself for doty there on the 9th December, 1885, liter office 
hours. 

No. 10464 . — The SOth December, 1885.— Mr, 0. St, P. Lawrence 
Gibson, Deputy Consemtor of Forests, 3rd grade, and Divi- 
sional Forest Officer, West Khindesh, was, in addition to his 
own duties, in charge of the Divisional Forest office, East 
Khindesh, from 26th September to 22nd November, 1885, 
both days inclusive. 

No. 10465. — Messrs. S. Homidge, and H. W. Keys, Assistant 
Conservators of Forests, 3rd grade, are promoted to the 2nd 
grade, with effect from 12th October, 1885. 
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1. — Gazette of India— 

No. 41. — The 12th January , 1886.— The undermentioned officer!, 
who have been appointed by Her Majesty’s Secretary of State 
for India to the Forest Department of India, are appointed to 
be Assistant Conservators of Forests of the 3rd grade, with 
effect from the dates specified opposite their names, and are 
posted to the Provinces noted below 

Mr, A . F. Oradon , — Central Provinces, — 2nd December, 1885. 

Mr, H, D. D, French,— Bengal,— 8th January, 1886. 

2. — Calcutta Gazette — 

The 6th January , 1886. — Mr. J, C. Mendes, Forest Ranger, 
Officiating Sub- Assistant Conservator of Forests, 8rd grade, 
is confirmed in his appointment, with effect from the 1st 
November, 1885, and will remain attached to the Darjeeling 
sub-division of the Daijeeling Forest Division. 

The 22nd January , 1886. — With reference to the notification 
of the 12th October, 1885, published in the Calcutta Gazette 
of the 14th idem, the period for which the services of Mr. F , 
B. Manson , Deputy Conservator of Forests, were placed at 
the disposal of the Government of India in the Home Depart- 
ment is extended up to the 81st instant, inclusive. 

3. — North-Western Provinces and Oudh Gazette— 

84F 

No. - m i2 .—The 2 let January , 1886.— The following rule made 

by the Local Government under section 41, clause (i) of Act 
VII. of 1878 (The Indian Forest Act), is published for gene- 
ral information : — 

Every lessee of a Government forest or other purchaser of Gov- 
ernment timber may be required by a Divisional Forest Officer 
to mark his timber with a special mark side by side with the 
departmental property mark and side by side with the depart- 
mental sale mark. 

All suoh marks shall be registered at the office of the Forest 
Division from whioh the timber is to be exported. . The regis- 
tration shall hold good to the 80th of September next follow- 
ing. No person shall be allowed to register a mark already 
registered in favour of another person, nor any mark used by 
Government. 

The Forest Officer may refuse to register any mark whioh, in his 
judgment, so closely resembles a mark used by Government, 
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or registered in fayonr of any person, as to be easily altered in- 
to such mark. Refusal to register or use a private mark when 
required shall render the offender liable to a fine not exceeding 
one hundred rupees. 

24R 

No. 86t h Unwary, 1886.— Mr. F. B. Bryant , 

Assistant Conservator of Forests, who has reported his return 
from special leave, to the Kheri Forest Division of the Oudh 
Circle. 

4.— Punjab Gazette — 

No. 8 . — The 7th January , 1886 . — His Honor the Lieutenant- 
Governor is pleasod to order the following promotions with 
effect from the 28th of October, 1886 : — 

Mr. J. L. Pigot, Assistant Conservator, 2nd grade, to be Assist 
ant Conservator, 1st grade. 

Mr. A. L. Mclntire , Assistant Conservator, 3rd grade, to be 
Assistant Conservator, 2nd grade. 

No. 7. — Mr. C. F. Elliot , Deputy Conservator of Forests, land- 
ed at Bombay at noon on the 26th October, 1885, on return 
from the furlough granted in Punjab Government Gazette No- 
tification No. 82, dated 16th February, 1885. 

Mr. Elliot reported his arrival at Mooltan and received charge 
of the Mooltan Division from Mr. J. E. Barrett , Assistant 
Conservator, on the afternoon of the 10th November, 1885. 

No. 9. — Mr. J. E. Barrett, Assistant Conservator, in charge of 
the Mooltan Division, is transferred to the Chamba Division. 
He was relieved of the charge of the Mooltan Division by Mr. 
Elliot on the afternoon of the 10th November, 1885. 

No. 11.— His Honor the Lieutenant-Governor is pleased to 
make the following officiating appointment in consequence of 
the absence on privilege leave of Mr, H. C. Hill , Officiating 
Conservator of Forests : — Mr. C. F. Elliot t Deputy Conser- 
vator of Forests, 3rd grade, to officiate as Deputy Conservator 
of Forests, 2nd grade, with effect from the 11th of November, 
1885. 

No. 18. — His Honor the Lieutenant-Governor is pleased to 
direct that the following officers, viz., Mr. F. 0. Lemur chand , 
Deputy Conservator, 4th grade, and Officiating Deputy Con- 
servator, 3rd grade, Mr. L. Q . Smith , Assistant Conservator, 
1st grade, and Officiating Deputy Conservator, 4th grade, and 
Mr. J. Copeland , Assistant Conservator, 2nd grade and 
Officiating Assistant Conservator, 1st grade, who would have 
reverted to their substantive appointments on the 11th of 
November, 1885 in consequenoe of Mr. Elliot's return from 
furlough, shall continue to hold their officiating appointment* 
during the absence on privilege leave of Mr. H. C. Bill , Offici- 
ating Conservator of Forests. 

5-— Central Provinces Gazette — 

No. 206 .— The 26th January , 18'86 .— Consequent on the return 
from privilege leave of Captain C. W. Loeack, Deputy Con- 
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servator of Forest*, 1st grade, the following reversions are 
ordered with effect from the 13th November last 

Mr. F . B. Dickinson, Officiating Deputy Conservator of Forestl, 
2nd grade, in Coorg, to revert to his substantive appointment 
of Depnty Conservator of Forests, 3rd grade. 

Doctor E. Dobbs, m.a., ll.d., Officiating Deputy Conservator of 
Forests, 8rd grade, to revert to Officiating Deputy Conserva- 
tor of Forests, 4th grade. 

Mr. M. S. Fowler, Officiating Depnty Conservator of Forests, 
4th grade, to revert to Officiating Assistant Conservator of 
Forests, 1st grade. 

G. — British Burma Gazette— 

Nil. 

7.— Assam Gazette — 

No. 1. — The 2nd January, 188G. — The following Forest Officers 
arc reported by the Central Examination Committee, 6hillong, 
to have passed in the subjects opposite their names at the De- 
partmental Examination of Assistant Commissioners, Extra- 
Assistant Commissioners, and others, held on the 2nd Novem- 
ber, 1885, and following days : — 

Mr. C. O. D. Fordyce — Assamese (Higher Standard), Forest 
Law, and Revenue System. 

Babu Jogesvar Sur— Bengali (Higher Standard), Forest Law, 
and Revenue System. 

No. 5. — The 6th January , 1886. — Privilege leave of absence for 
six weeks is granted to Mr. D. P. Copeland, Assistant Con- 
servator of Forests, 2nd grade, Assam, under Section 141 of 
the Civil Leave Code, in extension of the leave granted to him 
by Notification No. 277, dated the 18th August, 1885. 

No. 2.— The 20th January , 1886.— Mr. T. J. Campbell, Assistant 
Conservator of Forests, is placed in charge of the Working 
Plans Division of the Forest Department, in addition to his 
duties as officer in charge of the GAro Hills Division, as a 
temporary arrangement. 

No. 25.— The 28th January , 1886.— Mr. I). P. Copeland, Assist- 
ant Conservator of Forests, returned from privilege leave on 
the afternoon of the 6th January, 1886, and received charge 
of the GoAlpfira Forest Division from Babu Ram Gopal Khan, 
Extra-Assistant Commissioner, on the afternoon of the 8th 
idem. 

No. 26.— Babu Jogesvar Sur , Sub-Assistant Conservator of For- 
ests, took over charge of the Nowgong Forest Division, from 
Mr. J. T. Jellicoe , Deputy Conservator of Forests, on the 
afternoon of the 1st January, 1886. 

Mysore Gazette — 

Nil. 

9.— Madras Gazette— 

Tht SBrd Deembtr, 1885 .— Mr. J. 0. F. MorthoU, temporarily 
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employed in the Coorg Forest Department, to be a Sob- Assist- 
ant Conservator of Forests, 2nd grade, on probation, and be 
attached to Malabar (Nilambur), and will draw Rupees 100 
per mensem whilst on probation. 

The 12th January , 1886. — Mr. Albert George B. Theobald , Forest 
Ranger, 1st grade, Malabar (Nilambur), (under suspension), 
is dismissed from date of communication of this order. 

The 14th January, 1886.— -Mr. A. E . Me C ally , Forester, 1st 
grade, Palkonda, Vizagapatam District, is appointed to act as 
Forest Ranger, 5th grade, from this date, but to remain in 
charge of the Palkonda Range until further orders. 

M. Kodundarama Mudali , Forester, 1st grade, Kudligi Range, 
Bellary District, is appointed to act sb Forest Ranger, 5th 
'grade, and is transferred to the Ramallakot Range, Kurnool 
District, until further orders. 

The 20th January , 1886. — The resignation of Mr. Joseph P. And- 
rade , Forest Ranger, 5th grade, (on probation), Malabar 
(Wynaad), is accepted from the 1st February or date of 
relief. 

The 21st January , 1886. — M. Jambunatha Sastri , Acting Forest 
Ranger, 5th grade, Madura, is granted an extension of twenty- 
three days' leave on medical certificate, under section 128 of 
the Civil Leave Code, from 21st December, 1885. 

The 25th January , 1886.— The aating arrangements made in office 
order, No. 81, dated 15th September, 1885, consequent on 
the grant of three months’ leave of absence, on medical certifi- 
cate, to Forest Ranger, 3rd grade, Maduranayagam Pillai , will 
be considered sub. pro tem. from 8th November, 1885, up to 
the date of return from special duty of Forest Ranger Rama- 
lingan Pillai , after which they will cease as already intimated in 
thU office order, No. 122, dated lGth December, 1885. 

C. Appachi Pillai , Forester, 2nd grade, Madura, to act as Forest 
Ranger, 5th grade, and to be in charge of No. II Range from 
the 19th instant, or during the absence of Mr. O'Neill on 
leave. 

10. — Bombay Qazettb — 

The 6th January , 1886.— Mr. Gibson , Deputy Conservator of 
Forests, 3rd grade, and Mr. G . P. Millett , Assistant Con- 
servator of Forests, respectively delivered over and received 
charge of the Western KhAndesh Forest Division office on 
the 21st December, 1885, after office hours. 

The 8th January , 1886. — Jlfr. T. R D. Bell , Assistant Conser- 
vator of Forests and Divisional Forest Officer, Central Division 
of K&nara, delivered over charge of bis offioe to Mr. Eshwant 
Baburao , Forest Ranger and Acting Sub- Assistant Conserva- 
tor of Forests, Central Division of KAnara, on the 6th Jan*ary» 
1886, after office hours. 

No. 185, — The 12th January, 1886. — With reference to Govern- 
ment Notification No. 2792, 4ated 6th April, 1885, published at 
pp. 485 and 486 of the Bombay Government Gazette of the 9th 
idem* Part I., the following rules, made by the Governor in 
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Council "under Section 81 of the Indian Forest Act, 1878 
SS* 8 *?’ 10 re 8 ulftte management of the Pro^ 

PAniJI t ! oted forest in the marginally noWd 

ShinganvAdi. Tillages of thwfekola TAluka of the district 

KnmsheL of Ahmednagar, are published, with the 

previous sanction of the Governor General 
Loh&liRotuL iu 0ouncil > for information 

1. Lands of either of the two following descriptions may be 

cleared or broken up for cultivation in the said forest subject to 
the conditions, if any, respectively applicable thereto, vie . : 

(a) , land the right to cultivate which has been recorded in an 

enquiry under Section 28 of the Forest Act, or 

(b) , land let for cultivation under a lease which is at the time 

in force and has been granted under these rules. 

2. The unoccupied land in the said forest suitable for cultivation 
having been divided off by the Survey Department, under the 
orders of Government, into fields which bear distinctive num- 
bers and having been measured and assessed by the said 
Department at a moderate rent, any of the said fields (herein- 
after called numbers ”) may be let at the rent so assessed to 
any person who is, and has been for not less than five years 
previously, a resident of the village in which the number iB 
situate, subject to the conditions contained in these rules. 

3. The lease of a number may be sold by public auction or 
granted, at the discretion of the Divisional Forest Offioer, 
with or without payment of a premium. 

4. Every lease granted under these rules shall be in the form 
A hereto annexed, and shall be executed by the Divisional 
Forest Officer, if he is competent under the rules in force in 
this behalf to execute such an instrument, or otherwise by the 
Conservator. 

No such lease shall be granted until the intending lessee has 
executed a counterpart agroement in the form B hereto annexed, 
bearing an endorsement of the tenor prescribed in the said 
form signed by the village officers. 

5. In the first year in which these rules are in force leases shall 
be granted for a term of thirty years. Leases granted after 
the said first year shall be for terms which will expire simul- 
taneously with the terms of the first year's leases. 

6. The rent due annually in respect of lands leased under 
these rules shall be payable in two equal instalments on the 
10th December and 10 th January respectively. 

7. On the expiry of the term of any lease granted under these 
rules the lessee shall be entitled to a renewed lease for such 
term and subject to such conditions and the payment of such 
rent as Government shall think fit to prescribe. 

8. Every lease granted or renewed under these rules may at any 
time be cancelled by the Divisional Forest Officer or the Con- 
servator of Forests — 

(a), if the lessee or any co-sharer of the land held by the lessee 
is oonvicted of any offenoe under Section 82 of the 
Forest Act and such conviction is not subsequently 
reversed or quashed 5 or 
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(6), if the land included in the lease or any portion of it is 
subjected, without the previous section of the Divi- 
sional Forest Officer or of the Conservator of Forests, 
to any mortage, charge, snb-lease or alienation ; or 
(c), if the land included in the lease or any portion of it is 
subjected to dalhi cultivation ; or 
o* « any instalment of rent due in respect of the land is not 
paid, or recovered under Section 81 of the Forest Act, 
before the dose of the revenue year in which it is 
payable ; 

(e), if the lessee ceases to he a resident of the village in which 
the land is situate. 

When a lease is cancelled under this rule, it shall be deemed for 
the purposes of Rule 1 to cease to be in force from such date 
as snail be fixed in this behalf by the officer cancelling the 
same. 

9. An appeal shall lie from any order made by the Divisional 
Forest Officer under the last preceding rule to the Conservator 
of Forests. 

The order of the Conservator of Forests shall be final. 

10. No lease granted under these rules shall be deemed to 
confer upon the lessee any right in or over the trees or other 
forest produce of the land included in such lease; but, subject 
to a reservation of the right of Government at any time to 
re-consider and amend or cancel such concession and to the 
provision of Rule 11, the Governor in Council directs that the 
lessee of any land of which a lease is granted or renewed under 
these rales shall be permitted upon or from the said land : 

(а) , to lop trees, not being trees which are reserved under 

Section 29 of the Forest Act, for the purpose of obtain- 
ing rdb for manure ; 

(б) , with the written authority of the Divisional Forest Officer 

to cut and remove trees, not being trees reserved as 
aforesaid and not exceeding 15 inches in circumference 
at the base, which in the opinion of the said officer 
impede cultivation ; 

(c), to pasture and to cut and remove grass for his own cattle, 
sheep and goats ; 

(tf), to gather and remove edible fruits and roots ; 

{«), to gather and remove dead wood for fuel ; 

(/), to quarry or gather and remove stoneB for his own use 
for any agricultural or domestic purpose. 

11. Lessees exercising the privilege of lopping trees for obtain- 
ing rdb conoeded by clause (a) of the last preceding rule, shall 
leave uncut a main leading shoot (shenda) of eaoh tree which 
they so lop. 

12. Any person permanently residing in any of the said villages 
may, in any unoccupied number of the protected forest in the 
village in which he resides, pasture, or out and remove grass 
for his own cattle, sheep and goats without lioense or payment 
of any fee. 

The Governor in Council reserves the right at any time to re- 
consider and amend or canoel this concession. 
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18. Except as provided in Role 10 and in the last preceding 
role, no cattle, sheep or goats may be pastured and no graqs 
may be cnt in the said protected forest without written 
authority from the Divisional Forest Officer. 

No . 286 . — The 13th January^ 1886.— Mr. H . W. Keyt, Acting 
Assistant Conservator of Forests, 1st grade, passed on the 
11th instant an examination in Mar&thi according to the 
Higher Standard under Rule 7 of the rules published in Gov- 
ernment Notification No. 2878, dated 4th June, 1880, for 
the examination of Forest Officers. 

No. 287. — Mr. T. E. D . Bell , Assistant Conservator of Forests, 
8rd grade, passed an examination in Krfnarese on the 11th 
instant. / 

The 21st January , 1886. — Mr. T. E. D. Bell y Assistant Con- 
servator of Forests, resumed charge of the office of the Divi- 
sional Forest Officer, Central Division of K&nara, from Mr. 
Eehwant Baburao, Acting Sub-Assistant Conservator of For- 
ests, on the 15th instant, before office hours. 
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1. —Gazette of India— 

No. 10 GF.—The 5th February , 1886 . — The services of Mr, F, 
B. Munson, Deputy Congeryator of Forests on special duty, 
are replaced at the disposal of the Government of Bengal, 
with effect from the 1st February, 1886. 

No, 321 0. — The 18th February , 1886. — The services of Mr, J. 
McKee , Deputy Conservator of Forests of the 3rd grade in the 
Central Provinces are replaced at the disposal of the Home 
Department, with effect from the 1st April, 1866, the date on 
which he ceases to be employed in the Rewah State. 

2. — Calcutta Gazette — 

Nil. 

3. — North-Western Provinces and Oddh Gazette— 

No g~2L — The 17th February , 1886. — With effect from the 

29th October, 1885, to fill an existing vacancy, Mr. A. 
Campbell , Assistant Conservator of Forests, 2nd grade, to 
officiate as Assistant Conservator of Forests, 1st grade. 

No effect from the 7th November, 1885, the 

U-446-8-80 

date on which Mr, A. F. Broun was appointed to officiate as 
Deputy Conservator of Forests, 4th grade— 

Mr. B. A. Rebsch , Assistant Conservator of Forests, 2nd grade, 
to officiate as Assistant Conservator of Fofests, 1st grade. 

No. .—The 23rd February, 1886.— Mr. N. Emit, Offi- 

ciating Deputy Conservator of Forests, 4th grade, in charge 
of the JaunsAr Division of the School Circle, on being relieved 
by Mr. A. 0. Hobart- Hampden , to the Central Circle, on 
special duty, to complete the working plans of the Kumaun 
and Ganges Divisions of that Circle. 

No. —Mr. A. 0. Hobart-Eampden, Officiating Aniat- 

wt Concervntor of Forecta, 1st gr»de, »tt*ehed to the Debra 
Dfin Division, to the charge of the JaunsAr Division of the 
School Circle until farther orders, with effect from the date 
on which be may take charge from Mr* Hearli. 
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4. — Puhjab Gazette— 

Nil . 

5. — Obetral Provinces Gazette — 

Nil. 

6. — British Burma Gazette — 

No. B.—The 28th January t 1886.— In supersession of this De- 
partment Notification No. 67 (Forests), dated the 11th De- 
cember, 1885, the following transfer is ordered 

Mr. T . B. Aplin , Deputy Conservator of Forests, from the 
charge of the Working Plans Division to the charge oT the 
Rangoon Division. 

No. 1 .—The 2nd February , 1886.— Mr. J. Niebet , Deputy Con- 
servator of Forests, made over, and Mr. T. H. Aplin , Deputy 
Conservator of Forests, received, charge of the Rangoon Divi- 
sion on the afternoon of the 29th ultimo. 

7. — Assam Gazette— 

Nil. 

8. — Mysore Gazette — 

Nil. 

9. — Madras Gazette— 

The 17th February , 1886.— Mr. H. A. Sim , C.S., Deputy Con- 
servator of Imprests, 1st grade, Kurnool, to act as Sub-Secretary 
Board of Revenue. 

10. — Bombay Gazette — 

The 9th February , 1886.— Mr. H. Mainwaring , Deputy Conser- 
vator of Forests, 4th grade, and Mr. F. Qleadon , Assistant 
Conservator, 1st grade, respectively delivered over and received 
charge of the office of the Surat Forest Division on the 5th 
February, 1886, before office hours. 

The 16th February , 1886. — Mr. O. P. Millett , Assistant Conser- 
vator §f Forests, 8rd grade, and Divisional Forest Offioer 
West Kh&ndesh, delivered over and Mr. W. 0 . 

Deputy Conservator of Forests, 8rd grade, and Divisional 
Forest Officer, NAsik, reoeived oharge of Milegaon and NAnd- 
gaon T&lukas of the NAsik Distriot, transferred from the 
Western KhAndesh Forest Division to the Nasik Forest Divi- 
sion under authority of Government Resolution No. 10885, 
dated 24th December, 1885, Revenue Department 

The 19th February , 1886.— Meem. G. P. Millett , Assistant Con- 
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semtor of Forests, 3rd grade, and H. Mainwarmg , Deputy 
Conservator, 4th grade, respectively delivered over and received 
charge of the Western Divisional Forest office on the 12th 
February, 1886, after office hours. 

No. I486. — The 22nd February , 1886. — In modification of Gov- 
ernment Notification No. 10832, dated 28rd December, 1885, 
published at page 1428 of the Bombay Government Gazette of 
the 24th idem, Part I., Bis Exoellenoy the Governor in Coun- 
cil is pleased to make the following appointments in the Forest 
Department : — 

Mr. W . A . Talbot , to be Deputy Conservator of Forests, 4th 
Grade, with effect from 5th November, 1885, vice Mr. W. T. 
C. Dunbar , deceased. 

Mr. W. R. Woodrow, Assistant Conservator of Forests, 1st 
grade, to be Deputy Conservator of Forests, 4th grade, with 
effect from 23rd December, 1885. 

Mr. H. W. Keys , Assistant Conservator of ForestB, 2nd grade, 
to be Assistant Conservator of Forests, 1st grade, with effect 
from 12th January, 1886. 

No. 1475. — The 23rd February , 1886.— Mr. W. A. Talbot , 
Deputy Conservator of Forests, 4th grade, and Divisional For- 
est Officer, Northern Division of Kinara, is allowed furlough 
for eight months. 
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Mahwa Flowebs. — Attention has been publicly drawn of late 
to “Mahwa Flowers” — the corollas of Bassia latifolia — as a 
cheap source of cane-sugar. This species of Bassia is a tree at- 
taining to a height of 40 to 60 feet, and common in many parts 
of India, especially in Central Hindustan. It has oblong leaves 
of firm texture, from 5 to 6 inches long ; these fall in February, 
March, or April, and are succeeded in March or April by the 
flowers. These last for two or three weeks and then begin to 
fall. The falls take place at night, and continue sometimes for 
a fortnight. The fruits, which resemble a small apple, ripen in 
three months ; the seeds, one to four in number, yield an edible 
oil by pressure. It should be added that the trees are self-sown, 
and that they flourish in very poor and stony soil. 

When the Mahwa tree is in bud, the ground beneath it is 
cleared of weeds, sometimes by burning. A singlo tree may 
yield as much as six to eight maunds* of flowers ; even 30 
maunds have been assorted to have been collected from one 
tree. These flowers have a luscious but peculiar taste when 
fresh ; when dry they resemble in flavour inferior figs. They 
form a very important addition to the food of the poorer classes 
in those districts whore the tree abounds, particularly in the 
neighbourhood of woodlands and jungles. They are especially 
useful in economising cereals in seasons of famine and drought. 
They are sometimes eaten fresh, hut more commonly sundried, 
and are usually consumed with rice and tho lesser millets, or 
with seeds of various kinds, and leaves. It is said that a man, 
his wife, and three children may be supported for one month on 
two maunds of Mahwa flowers. T 

It is not, however, as a direct article of food, nor as a mate- 
rial for the preparation of a rough spirit by fermentation (a 
very common use of these flowers) that Manwa blossoms are 
now recommended. It has been affirmed that they may be 
employed as an abundant and very cheap source of cane-su^ar. 
In the Morning Post of Octobor 15th, 1885, appeared an article 
on this subject, in which it was stated that : u If the Mahwa 
flowers be available in sufficient quantities for the sugar-makers 
of Europe, there can be no question that the days of the beet- 
root are over, and sugar-cane will go the way of all discarded 

• A Bengal m&nnd equals 82| lbs. avoirdupois. 

t For an interesting account of the Mahwa tree and its products, see a p*P*r 
by E. Lockwood in the Journal of the Lumens Society ( M Botany 1 ), Vol. xvii., 
PP. 87-90. 
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products.” This prediction depends, however, upon another 
condition besides that of the abundance of the flowers. If the 
sugar they contain be wholly or chiefly cane-sugar, that is, 
“ sucrose, then the argument is not without weight. But the 
nature of the sacchaiino matter of the Mahwa does not appear 
to have been ascertained. MM. Riche and R^mont (Jimrn. de 
Pharm. et Chimie , 1880, p. 215) stated that the air-dried flow- 
ers contain 60 per cent, of fermentable sugar, of which about 
one-seventh is crystalli^able. The material available for ana- 
lysis in Europe consists, of course, of the dried flowers. These 
may have suffered some change beyond the mere loss of water, 
but the evidence they afford on chemical examination is not 
favourable to the view that they are likely to compete with 
sugar-beet or sugar-cane as a source of cane-sugar. Here is 
the result of an analysis of a sample of Mahwa flowers (from 
the Kew Museum) in their air-dried condition : — 


Cane -sugar, 


In 100 parts. 
32 

Jn vert-sugar, 

... 

••• 52*6 

Ollier matters soluble in water. 

... 72 

Cellulose, ... ... 


... 2*4 

Albuminoids, 

MS 

22 

Ash, ... ... 

>M 

4-8 

Water lost at 100° C., 

• •• 

... 15 0 

Undetermined, 


... 12*6 


The flowers analysed had a slight smoll of fermented saccha- 
rine matter and a distinct acid reaction. But it is not at all pro- 
bable that they could have contained any large proportion of 
cane-sugar even when quite fresh, and that 15-16ths of that 
sugar had been inverted during the process of desiccation. We 
cannot argue from analogy in this case. For while the nectar 
of many flowers contains no sugar except sucrose, invert-sugar 
occurs in some blossoms, as well as in many other parts of 
plants. Even the unripe and growing stems of the sugar-cane 
and of many grasses contain much invert-sugar. It must, how- 
ever, on the other hand, be remembered that cut sugar-canes 
imported into this country contain a large amount of invert- 
sugar, and that if they be kept a week only after the harvest 
the invert-sugar naturally present in the juice shows a marked 
increase and the cane-sugar a corresponding diminution. On 
the whole, then, so far as the materials at my disposal enable me 
to judge, I believe that the saccharine matter of fresh Mahwa 
flowers will be found to consist mainly of dextrose and levalose. 
and that consequently they will not be available as a material 
for the economic production of sucrose. 

I have to thank Mr. W. T. Thiselton Dyer, C.M.G., Director 
of the Royal Gardens, Kew, for drawing my attention to this 
subject, and for a supply of the material on which I have work- 
ed.— A. H. Church.— Nature. 
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L— Gazette of India— 

The 15th March , 1886.— The services of Mr. E. McA. Moir t 
Deputy Conservator of Forests, 3rd grade, are replaced at the 
disposal of the Government of the N.- W. Provinces and Oudh, 
from 15th March, 1886, the date on which his employment in 
the Jeypore State ceased. 

2.— Calcutta Gazette — 

The 24th March , 1886.— Under section 81 of the Indian Forest 
Act (VII. of 1878), and with the previous sanction of the 
Governor-General in Council, the Lieutenant-Governor is 
pleased to make the following rules for the forests in the 
Khoorda sub-division of the district of Pooree in Orissa, 
which have been declared to be protected, or which may here- 
after be declared to be protected 

Any person infringing any one of the following rules is liable, 
under section 32 of the Indian Forest Act, to be punished 
with imprisonment for a term which may extend to six months, 
or with fine which may extend to Es. 500, or with both. 

Licensee to remove forest produce and to graze animals . 

I.— No person shall, without a license, cut, convert or remove 
from these forests any firewood, brushwood, thatching and 
fodder-graBB, thorns or bamboos or other forest produce 
as named in the annexed schedule of rates, or shall graze 
any animals in the forests. 

II.— Every license issued for the purposes stated in Rule I, shall 
specify 

(a). The name and description of the person in whose 
favour it is granted. 

(5). The forest block or locality in which the permis- 
sion it grants may alone be exercised. 

(c) . The description and quantity of produce or gracing 

for which the permission is granted. 

(d) . The period for which the permission is granted. 

( s). The rates and amount to be paid by the license holder. 
(/)• Any special precaution required to be observed by 
the license holder. 

III.— Licenses will be issned by the officer in charge of the 
Khoorda forests, or by Forest officers in charge of ranges, 
on prepayment of the rates specified in the tariff below. 
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A copy of the tariff will be given by these officers on ap- 
plication. 

IV. — Licenses will not be granted in excess of the capabilities of 
the forests. 

V. — The rates named in the tariff below are subject to any modi- 

fications in favour of the ryots of the Government estate 
of Ehoorda which the Lieutenant-Governor may from 
time to time by executive order direct. 

VI. — The holder of a license issued under tho above rules shall 

produce it for inspection when called on to do so by any 
forest or police officer, and any Buch officer may stop for 
examination any timber or other forest produce found 
within or passing out of the protected forests. Licenses 
shall be returned to the office of issue on the expiration 
of the term for which they are granted. 

Fires. 

VII. — No person (whether resident or traveller) shall kindle, keep, 

or carry any fire within a Protected Forest, except in 
such localities, at such seasons, and under such precau- 
tions as the Forest Officer may from time to time notify 
in this respect. No person Bhall kindle any fire outside 
a Protected Forest, which is liable to spread into such 
forest on account of dry grass and jungle -growth extend- 
ing to the forest, or for any other reason, without taking 
all necessary precautions to prevent the fire from thus 
spreading. 

VIII.— If any person, holding a license under the above rules, 
offends against these rules in so far as they relate to the 
protection -of forests from fire, he shall, if the Forest 
Officer so direct, forfeit such license for the year, and all 
timber or other forest produce owned by such offender 
that has not at the time been removed outside the bound- 
ary of the forests may, at the discretion of the Forest 
Officer, be confiscated, in addition to any penalty which 
the offender may incur under section S2 of the Indian 
Forest Act. 


Schedule of Rates. 

IX.— With reference to the above rules, the Lieutenant-Governor 
is pleased to prescribe the following rates of royalty to 
be paid on trees and other forest produce cnt, collected, 
removed or consumed in or from the Ehoorda protected 
forests under licenses issued under the Baid rule till further 
notice : — 


BS. A. P. 


(1) . Trees reserved under section 29 (a) of the 

Act, per tree, ... ... ... 10 0 0 

Or the timber it contains, per cnbic foot,... 0 4 0 

(2) . Other trees, per tree, ... ... 5 0 0 

Or the timber it contains, per cnbic foot,... 0 2 0 
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RB. ▲. P. 

(8). Dead or fallen timber of reservod trees, per 

cubic foot, ... ••• 0 8 '0 

(4) . Ditto of other trees ditto, ... 0 16 

(5) . Firewood, of kinds of wood noted in the 

license, per cart-load, .. ... 0 6 0 

Or per coolio load, ... ... 0 0 6 

(6) . Charcoal, per cart-load, ... ... 2 0 0 

Or per maund, ... ... ... 0 4 0 

(7) . Bamboos, whole, per cart-load, ... 0 8 0 

Or split, per cart-load, ... ... 0 6 0 

(8) . Canes, per cart-load, ... ... 2 0 0 

(9) . Achu (Merinda excerta), per cart-load, ... 2 0 0 

(10) . Osta bark (bark of Entada scandens ), per 

cart-load, ... ... ... 8 0 0 

(11) . Kamala gundi powder (produce of fruit of 

Mallotus philhpincnsis), per cart-load, ... 5 0 0 

(12) . Kuchilla seeds, harra, bahara, and karonj 

fruits, per cart-load, ... ... 0 8 0 

(18). Fruits not otherwise specified, ad valorem 10 

per cent., ... ... ... ...... 

(14) . Stone, laterite, granite, sandstone, gneiss, 

&c., per 100 cubic feet, ... ... 0 8 0 

(15) . Lime-ghootiug, per 100 cubic feet, ... 10 0 

(16) . Clay (white and red), per 100 cubio feet, .. 10 0 

(17) . Grazing buffaloes and goats, each per month, 0 8 0 

(18) . „ bullocks, cows, ponies and donkeys, 

each per month,... ... ... 0 2 0 

(19) . Grazing sheep, each per month, ... 0 10 

(20) . Fees — renewal — on licenses issued for items 

Nos. (1) to (16), renewal not to exceed 
one-fourth of original period, 25 per cent, 
on original rates. 

Order by Hie Honor the Lieutenant-Governor , issued with rejerence to 
Rule IV . oj the Khoorda Forest Rules . 

Until farther orders— 

Every occupier of a house within the Government estate of 
Khoorda will be permitted, on prepayment of an annual fee of 4 
annas, to remove, without further charge, such firewood, brush- 
owod, thatching and fodder grass, thorns for fencing, canes 
and bamboos as may be required for his own domestic use, but 
not for sale, and also (subject to the under-mentioned proviso) 
to graze all animals, of which he is the bond fide owner, on 
taking out annually a license, which shall specify the forest 
block or the locality in which the permission it grants may 
alone be exercised. The license shall ordinarily run from 1st 
April to 81st March in the following year : but it may be for 
any shorter period terminating on 81st March. Snoh a 
license shall always run, however, to the date of payment of 
the first hist of the land revenue in the succeeding year, if 
that be later than 1st April. Provided that, under this role 
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householders stall not be entitled to graze buffaloes or goats 
except in localities approved of and allotted by the forest offi- 
cers. 

The annual licenses above-named will be issued by the Forest 
Department either directly tlaough its officers or through the 
Tehsildar of Kboorda, When such licenses are issued throngh 
the Tehsildar of Khoorda, prepayment made through the 
Tehsildar at the time when ryots of the estate pay the first 
lriat on account of land revenue for the year shall be held to be 
prepayment for the said license. 

Free licenses will be granted for the quarrying and removal of 
stone required by ryots of the Khoorda estate for bond fide 
building purposes, or other works of improvement within the 
estate only, on written application to the officer in charge of 
the Orissa Forest Division, or his duly authorized assistant in 
charge of the Khoorda Forost sub-division. 

The 24th March , 1886 . — In supersession of the notification of the 
80th October, 1880, published at page 960 of the Calcutta Gazette of 
3rd November, 1880, tho Lieutenant-Governor is pleased to declare 
the trees named below to be reserved trees in tho Khoorda protected 
forests under section 29 (a) of the Indian Forest Act (VII. of 1878), 
with effect from this date 


1. 

Sal or Salwa, 

Shorea rdbusta . 

2. 

Piasol, 

Pterocarpue Martupium . 

3. 

Siseu, 

Dalbcrgia latifolia 

4. 

Kendhu, 

Diospyroa Melanoxylon, 

5. 

Karam, 

Adina cordifolia. 

6. 

Suam, 

Soymida febrifuga. 

7. 

Gambhari, 

Gmelina a*borea. 

8. 

Tinia, 

Albizzia Lebbek and procera. 

9. 

Kongora, 

Xylia dolabriformia. 

10. 

Asan, 

2'erminalia tomentoaa . 

11. 

KaBi, 

Britdelia retuaa. 

12. 

Nim, 

Melia indica. 

18. 

Mahanim, 

Ailanthus exceha , 

14. 

Teak, 

Tectona grandia . 

15. 

Cbhuriana, 

Ochrocarpua longifoliu a. 

16. 

Poonang, 

Calophyllum inophyllum , 

17. 

Bheru, 

Chloroxylon Swietenia, 

18. 

Kusum, 

Schleichera trijuga. 

19. 

Koronj, 

Pongamia glabra , 

20. 

Sonari, 

Ca88ia fistula . 

21. 

Phan, 

Anogeiaaua latifolia , 

22. 

Jam, 

Eugenia jambolana . 

28. 

Mohul, 

Baaaia latifolia . 

£4. 

Bandan, 

Ougeinia dalbtrgioidea . 

25. 

Kuchila, 

Strychnoa Nux vomica . 

26. 

Gundi, 

Mallotua phillippmenaia , 

27. 

Mango, 

Mongifera indica . 

28. 

Jaok (Panasa), 

Artocarpua integrifolia , 

29. 

Tamarind (Tentuli).. 

Tamarindua indica . 

80. 

Bel, 

fEgle Marmeloa . 
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S.— North-Wbstbrii Provihobs ahd Oudb Gazette— 

No. n.44B-iM •— ^ 6th March ' 1886 -~ Mr - s - E - Wilmot, De- 
pnty Conservator of Forests, in charge Kumaun Forest Divi- 
sion, privilege leave for two months and fifteen days, with 
effect from the 1st April, 1886, or subsequent date. 

No. g - .fi • — The 6th March , 1886.— Mr. F. B . Bryant , As- 

sistant Conservator of Forests, attached to the Kberi Division 
in the Oudh Circle, to the charge of the Kumaun Division 
in the Central Circle, during the absence on privilege leave 
of Mr. S. E. Wilmot , or until further ordero. 

No. 11 . 4 4 ^ 2 ^ * — ^ r - E. Me A . Moir, Deputy Conservator of 

Forests, 3rd grade, furlough to Europe for eleven months, 
with effect from the 20th March, 1886, or any subsequent 
date on which his special duty in the Jeypur State terminates. 

non 

No. .• . .. r . — The 16th March f 1886. — With effect from the 

11 - 445 * 7 - 2 ] 1 

date on which Mr. F. B. Bryant , Assistant Conservator of 
Forests, 1st grade, returned to duty — 

Mr. B. A. Rebsch t Officiating Assistant Conservator of Forests, 
1st grade, to revert to his substantive appointment of Assist- 
ant Conservator of Forests, 2nd grade. 

OUDH FOUKST DEPARTMENT,- 
Bahramghat Vepdt, on the Oudh and Rohtlkhand Railway. 

From this date the prices of S£1 Beams and Scantlings supplied 
from this Depot will be as follows : — 

Beams. — 21 feet length at ... Rs. 2 10 0 per cubic foot. 


22 

»» 

... „ 2 12 

0 

1) 

23 

» 

... „ 2 14 

0 

»» 

24 

jf 

... „ 8 0 

0 

»» 


Above the length given, 2 annas per foot run will be charged ; 

any inches over the foot will be charged as a foot. 

Scantlings. — From 12 to 20 feet at Rs. 2 8 0 per cubic foot. 
Under 12 and over 7, „ 2 4 0 „ 

Under 7 feet, „ 2 0 0 „ 

The above prices are for ordinary building purposes. 

For planking, sleepers , &c., special rates will be fixed by agreement. 
The Department will still take orders for buildings all over at 
Rs. 2-4-0 per cubic foot, provided the scantlings are taken in 
fair proportion. 

Second and third class timber will be sold, and price fixed by 
agreement. 

Auction sales will be held from time to time to clear off stock. 
For farther particulars, apply to the Officer in charge of the 
Dep6t. 

By order of the Conservator of Forests, N.-W. Provinces and 
Oudh, Oudh Circle. 

Bahramghat: | Kawhva La l, 

The 16th January , 1885. J Sub- Asst. Conservator qf Forests , 

Bahramghat Division . 
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4. — PUMJAB GaZBTTB — 

No. 110. — The 12th March , 1886.— Mr, J. Copeland , Assistant 
Conservator of Forests, on return from speoial duty at tbe 
Forest School, Dehra Diin, resumed charge of the Ohenab 
Division from Mr. J. L. Pigot on the forenoon of tbe 20th 
February, 1886. 

No. 128. — Erratum. — The 18th March , 1886. — In Notification 
No. 7, dated 7th January, 1886, publishing the date upon 
which Mr. C. F. Elliot , Deputy Conservator of Forests, re- 
ceived charge of the Mooltan Division, for “afternoon of the 
10th November, 1885,” read “forenoon of the 10th Novem- 
ber, 1885.” 

No. 124^. — Consequent on the return from privilege leave of 
Mr. H. C . Hilly Officiating Conservator of Forests, Punjab, 
on the forenoon of the 4th February, 1886 — 

Mr. A. F. Wildy Officiating Conservator, 3rd grade, reverted to 
Deputy Conservator, 2nd grado, 

Mr. C. F. Elliott , Officiating Deputy Conservator, 2nd grade, re- 
verted to Deputy Conservator, 3rd grade. 

Mr. F. 0. Lemarchand , Officiating Deputy Conservator, 8rd 
grade, reverted to Deputy Conservator, 4th grade. 

Mr. L. 0. Smithy Officiating Deputy Conservator, 4th grade, 
reverted to Assistant Conservator, 1st grade. 

Mr. J. Copelandy Officiating Assistant Conservator, 1st grade, 
reverted to Assistant Conservator, 2nd grade. 

No. 128. — Mr. R. J. Pindery Assistant Conservator of Forests, 
attached to the Hazara Division, held charge of that Division, 
from the 80th of October to the 10th of November, 1885. 

Mr. L. Gisborne Smith , Officiating Deputy Conservator of For- 
ests, relinquished his duties in connection with the Kulu 
Forest Settlement and demarcation on the 31st of October, 
1885. He held charge of tbe Hazara Division from the 11th 
of November, 1885 to the 14th of February, 1886, and on 
the 20th idem assumed charge of the P&ngi Sub-Division of 
the Chamba Division. 

Mr. A. E. Wildy Deputy Conservator of Forests, received charge 
of the Hazara Division from Mr. L. Giebome Smithy on the 
forenoon of the 15th February, 1886. 

No. 186. — The 24th Marchy 1886.— Mr. J. L. Pigot t Assistant 
Conservator of Forests, on being relieved of the charge of the 
Chenab Division by Mr. J. Copelandy assumed charge of his 
duties in the Rawalpindi Division on the forenoon of the 2nd 
of March, 1886. 

5. — Central Provinces Gazette — 

No. 1072.— The 16th Marchy 1886.— Mr. G. F. Taylor , Assist- 
ant Conservator of Forests, 2nd grade, in Berar, having 
passed the prescribed examinations, is promoted to officiate 
as Assistant Conservator of Forests, 1st grade, with effect 
from 19th October, 1885. 

Notification No. 4888, of the 12th December, 1885 , is oanoelled. 
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No. 1180. — The 18th March , 1886. — Mr. Chunder Kumar Chat - 
ttrjn, Sub- Assistant Conservator of Forests, Wardha district, 
is granted three months’ privilege leave under Section 188 of 
the Civil Leave Codo, with effect from the date on which he 
may make over charge of his dutieB. 

6. — British Burma Gazette— 

No. 9. — The 15th Marchy 1886.— Consequent on the departnre 
on furlough of Mr. J. N islet , Deputy Conservator of Forests, 
Srd (officiating 2nd) grade, the following alterations of rank 
are ordered, with effect from the 30th January, 1886 

Mr. T. II. Aplin , Deputy Conservator, 4th (officiating 3rd) 
grade, to officiate as Deputy Conservator, 2nd grade. 

Mr. T. A. Hauxwell , Assistant Conservator, 1st (officiating De- 
puty Conservator, 4th) grade, to officiate as Deputy Conser- 
vator, Srd grade. 

Mr. J. C. Murray , Assistant Conservator, 1st grade, to officiate 
as Deputy Conservator, 4th grade. 

7 . — Assam Gazette— 

Nil 

8 . — Mtsorb Gazette — 

Nil. 

9. — Madras Gazette — 

The 27th February , 1886.— It. Visvanadham Pantulu t Probation- 
ary Forest Ranger, Ganjam District, is granted sick leave on 
medical certificate for six months from 17th January, 1886. 

T. M. Nallasawmy Naidu , Probationary Forest Ranger, 5th 
grade, in the Nilgiri District, has passed the Survey Test by 
the Lower Standard. He is accordingly confirmed in his ap- 
pointment of Forest Ranger and promoted to the 4th grade, 
with effect from the 1st March, 1886. 

No. hi.— The 2nd March , 1886. — Mr. A. W. Peet , Acting Con- 
servator of Forests, Northern Division, Madras, furlongh for 
9 months under section 50 of the Civil Leave Code, 6th Edi- 
tion, to be availed of on the return of Mr. Gamble from pri- 
vilege leave. 

The 1st Marchy 1886. — The undermentioned officers have passed 
the examinations set opposite to their respective names 

Mr. 0. R. Middleton , Forest Ranger, 5th grade (on proba- 
tion), South Arcot — Third class test in Tamil and Depart- 
mental test in Forestry and Accounts. 

M. Jambunada Sastri, Acting Forest Ranger, 5th grade, Madura 
— Departmental test in Forestry and Accounts. 

Mr. 8 . A . Neuman , Forest Banger, 2nd grade, North Arcot— 
Departmental test in Forestry and Accounts. 

Mr. W. C. Rebeiro t Forester, 1st grade, North Arcot— Third 
class test in Tamil 
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Mr. J. Daly , Forester, 2nd grade, North Areot — Third class 
test in Tamil. 

Mr. J . Tapp, Forester, 2nd grade, Booth Areot— Departmental 
test in Forestry and Accounts. 

Mr. Q. R . Middleton is confirmed in his appointment as Hanger, 
6th grade, from 21st Janaary, 1886, and promoted to act in 
the 4th grade sub. pro tern . from the same date. 

Mr. S . A. Newnan to act as Forest Ranger, 1st grade; C. A. 
Latchmana Rao to act as Forest Ranger, 2nd grade ; V. P. 
Rama ling am Pillai to act as Forest Ranger, 3rd grade ; and 
T. Bappu Rao (on duty at the Forest School) to act as Forest 
Banger, 4th grade, from the 1st March until further orders. 

The 8rd March , 1886. — Mr. C. P. Howell, 8ub- Assistant Con- 
servator of Forests, 2nd grade (on probation), having reported 
bis return from the Forest School, Dehra Dun, on the evening 
of the 27th February, is granted one month’s privilege 1< uve 
under section 138, Civil Leave Code, from the 1st March, 
inclusive. 

The 6th March , 1886.— A. Durgayya Nayudu , Forest Ranger, 
4th grade, North Areot, is granted two months’ privilege 
leave from 1st April, 1886, under section 188 of the Civil 
Leave Code. 

Ramalinga Mudaliyar , Forester, 1st grade, to act as Forest 
Ranger, 5th grade, during Durgayya Nayudu s absence on 
leave, or until further orders. 

The 3rd March , 1886 . — The following officers are declared to 
have passed the Forest Departmental Test Examination with 
effect from the 13th January, 1886 : — 

1. Mr. H. J. McLaughlin , Probationary Forest Ranger, 

5th grade, Ganjam. 

2. R. Naraxna Appadu , Forester, 4th grade, Ganjam. 

8. C . Venkataramiah, „ „ Nilgiris. 

4. C. Raghaviah , „ „ Anantapur. 

6. P. Ramaaamy Iyah , „ 3rd grade, „ 

The 6th March, 1886. — Mr. S. Solomon, Acting Forest Banger, 
6th grade, Tinnevelly District, is granted privilege leave for 
fifteen days from 15tb February, 1886, or date of relief, un- 
der Section 188 of the Civil Leave Code. 

A. Vedamuttu Pillai, Irrigation Overseer, Tindivanam Taluk, to 
be a Forest Ranger, 5th grade, (on probation for one year 
from date of joining), and posted to the South Areot District. 

The appointment of T. Sitaram Singh, as Forest Ranger, 5th 
grade (on probation), notified in page 314, Part II. of the 
Fort St. Qeorge Gazette , dated 24th February, 1886, is can- 
celled. 

The 15th March , 1886.— T. Maria Pillai, Forest Banger, 4 th 
grade, Trichinopoly, three months’ privilege leave from 24th 
February, 1886, under section 188 of the Civil Leave Code. 

M- Shame-ud-din Sahib , Forest Banger, Acting 4th grade, 
Coimbatore (South), leave on medical certificate, under Beotion 
128 of the Civil Leave Code, from 6th to 24th December, 
1885. 
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No . 91.*— The 19th March, 1 886.*~Mr. C . E, Br aster, District 
Forest Officer, Tinnevelly, privilege leave for three months, 
from or after the 5th proximo, under section 138 of the Civil 
Leave Code, 6th Edition. 

The 19th March , 1886. — The appointment of M. Eothandaram 
Mudaliar as Forest Hanger, 5th grade, and his transfer to 
the charge of Ramallakot Range, Kurnool District, order- 
ed in office order No. 74 of 9th January, 1886, are hereby 
cancelled. 

The 23rd March, 1886 . — Mr . C . Toussaint, Sub- Assistant Con- 
servator of Forests, on duty at the Forest 6chool, Dehra Dun, 
is granted privilege leave for fifteen days from the date of his 
availing himself of the same. 

The 22nd March, 1886. — C. Dkan Sing , Forester, 1st grade, 
Trichinopoly, to act as Forest Hanger, 5th grade, during the 
absence of T. Marya Pillai, or until further orders. 

The undermentioned officers have obtained the Forest Ranger’s 
Certificate at the Forest School, Dehra Dun, on the 1st Jan- 
uary, 1886: — 

Mr. C. Price llowell, Sub-Assistant Conservator of Forests, 2nd 
grade, (on probation). 

C. M. Maduranay again Pillai, Forester, 2nd grade. 

Mr. C. Price llowell to be brought on the full pay of his grade 
(on probation till the 31st March, 1887) and posted to Mala- 
bar (.Wynaad and Palghat). 

C. M. Maduranay agam Pillai to be Forest Ranger, 4th grade 
(on probation till the 31st March, 1887) and posted to Coim- 
batore ((South). 

Both the above appointments to take effect frpm the 1st January, 
188G. 

Mr. W. P. Rego , Forest Ranger, 4th grade, and Acting Sub- 
Assistant Conservator of Forests, 2nd grade, to act as Forest 
Ranger, 3rd grade, from date of relief in the Wynaad by Mr. 
Howell and be transferred to South Canara. 

10. — Bombay Gazette — 

No. 1686. — The 1st March , 1886. — Mr. R. S. Fagan , Deputy 
Conservator of Forests, 4th grade, and Divisional Forest 
Officer, Ahmednagar, is allowed furlough for 18 months with 
effect from 25th May, 1886, or such subsequent date as he 
may avail himself of it. 

No. 1828. — Vie 8th March , 1886. — His Excellency the Gover- 
nor in Council is pleased to appoint— 

1. Mr. Ruatamji H. Madan , substantive pro tem . Sub-Assist- 

ant Conservator of Forests, 8rd grade, 

2. Mr. M. D'Cruz , Sub- Assistant Conservator of Forests, 

1st grade, and 

3. Mr. Neribdae valad Jethmal, substantive pro tem . Sub- 

Assistant Conservator of Forests, 2nd grade, 
to act as Assistant Conservators of Forests to fill existing 
temporary vacancies. 
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The 14th March , 1880.— Mr. T. B . Fry f Deputy Conservator 
of Forests, delivered over, and Mr. G. P. Millett , Assistant 
Conservator of Forests, received charge, of the Sholapar 
Forest Division on the 6th March, 1886, before noon. 

Mr. T. B. Fry reported his arrival at KalyAn in the Thtfna Dis- 
trict on the 9th instant as Working Plans Divisional Forest 
Officer. 

No . 2125. — The 17th March t 1886.— Mr. Lahshman 77ariis con- 
firmed in his appointment of Sub-Registrar of PAtan in the 
SAtara District. 

No. 2128. — His Excellency the Governor in Council is pleased 
to appoint Mr. R* P . Ryan , Acting Assistant Conservator 
of Forests, to be substantive pro tetn. Assistant Conservator 
of Forests on the Bombay Forest Department Establishment. 
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1. — Gazette op India- 

na. 689 S . — The 25th March , 1886. — Mr. A. E . Lowrie , Assist- 
ant Conservator of Forests, Ajmere and Merwara, is granted 
two months and twenty-five days’ privilege leave of absence, 
with effect from the 5th April, 1886. 

No. 598 E . — The 8th April , 1886 . — The services of Mr. J . ff. 
Lace , Assistant Conservator of Forests of the 1st grade, in 
Biluchistan, are replaced at the disposal of the Punjab Govern- 
ment, with effect from the date of handing over charge of his 
duties. 

No. 285.— The IGth April , 1886 .— The services of Mr. C. F. 
Elliott , Deputy Conservator of Forests, of the 3rd grade, in 
the Punjab, are placed at the disposal of the Foreign Depart- 
ment for employment in Biluchistan. 

2. — Calcutta Gazette — 

Nil . 

8. — North-Western Provinces and Oudh Gazette — 

Nil. 

4. — Punjab Gazette — 

No. 285 — The 16th April , 1886 . — The services of Mr. C. F. 
Elliott , Doputy Conservator of Forests of the 3rd grade, in 
the Punjab, are placed at the disposal of the Foreign Depart- 
ment for employment in Biluobistrfn. 

5. — Central Provinces Gazette — 

No. 1852 . — The 31st March , 1886.— Mr. 0. H. Foster , Deputy 
Conservator of Forests, 4th grade, reported his arrival at 
Bombay, on the 20th February, 1886, on return from the 
furlough granted to him by Notification No. 498 of 10th 
February, 1885. 

Mr. 0. H. Foster , is posted to the Chanda Forest Division, of 
which he received charge from Mr. M. $. Fowler , on the 
afternoon of the 27th February, 1886. 

Mr. M. S. Fowler , Assistant Conservator of Forests, will remain 
attached to the Chanda Forest Division, until further orders. 

No. 1415 . — The 6th April , 1886.— Mr. M. S. Fowler , Assistant 
Conservator of Forests, is transferred from the Chanda to the 
Wardha Forest Division. 
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Mr* Chander Kumar Chatterjee , Sub- Assistant Conservator of 
Forests, availed himself of the three months' privilege leave 
granted to him by Notification No. 11 HO of 18th current, on 
the afternoon of the 13th idem, making over charge of his 
duties to Mr, Fowler , Assistant Conservator of Forests. 

No, 1433. — The 7th April , 1886. — With reference to the Govern- 
ment of India, Home Department, Notification No. 162 F. of 
26th February, 1886, Mr. J. McKee , Deputy Conservator of 
Forests, reported his arrival at Nagpur on the forenoon of the 
4th current. 

Mr. J. McKee is attached to the Direction Division. 

Mr. H. Moore , Assistant Conservator of Forests, attached to 
the Direction Division, is transferred to the Bhandara Forest 
Division. 

No. 1524. — The 15th April , 1886.— Mr. ff. B. Anthony , Assist 
ant Conservator of Forests, availed himself on the forenoon 
of the 5th current, of the three months’ privilege leave grauted 
to him in Notification No. 1225 of 23rd March, 1886, making 
overcharge of the Bhandara Forest Division to Mr. H. Moore> 
Assistant Conservator of Forests. 

No. 1528. — Consequent on the return from furlough of Mr. G. 
H . Foster, Deputy Conservator of Forests, the following 
reversions and appointments are ordered with effect from the 
forenoon of the 28th February, 1886 : — 

Mr. J. Ballantine, Officiating Deputy Conservator of Forests, 
3rd giade, in Berar, to revert to Officiating Deputy Conserva- 
tor of Forests, 4th grade. 

Mr. H. Moore , Officiating Deputy Conservator of Forests, 4th 
grade, to revert to his substantive appointment of Assistant 
Conservator of Forests, 1st grade. 

Mr. 11. B. Anthony , Officiating Assistant Conservator of Forests, 
1st grade, to revert to his substantive appointment of Assist- 
ant Conservator of Forests. 2nd grade. 

Mr. G. 11. Foster , Deputy Conservator of Forests, 4th grade, 
to officiate as Deputy Conservator of Forests, 3rd grade. 

6. — British Burma Gazette — 

No. 10. — The 22nd March } 1886. — Under the provisions of 
Section 67 of the Civil Loave Code, the Chief Commissioner 
directs that the furlough for two years granted to Mr. J. 
Nisbet , Deputy Conservator of Forests, in Revenue Depart- 
ment Notification No. 66 (Forests), dated the 11th December, 
1885, shall begin in India at the end of his subsidiary leave, 
without forfeiture of his subsidiary leave. 

7. — Assam Gazette— 

No. 113 .—The 81st March , 1886.— Mr. C. Q. D. Fordyce , 
Assistant Conservator of Forests, 2nd grade, and Mr. F. S . 
Barker , Assistant Conservator of Forests, 2nd grade, are pro- 
moted to the 1st grade of Assistant Conservators, with effect 
from the 2nd November, 1885.' 
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8. — Mysore Gazette — 

So. 240. — The 31st March , 1886*— Under Seotion 21 of the 
Forest Rules of the 8ih June, 1878, the Government of His 
Highness the Maharaja hereby notifies that the Bili and Kari 
Matti trees ( Terminalia Atjuna and 2'erminalia tomentosa) 
are added to the class of Reserved trees in the Mysore 
Province. 

Under Section 23, clause 2 of the above Forest Rules, the 
Government of His Highness the Maharaja directs that the 
term “ firewood” shall oidinarily imply dead bamboos, thorns, 
brushwood, creepers and dead unserviceable wood of the un- 
reserved kinds. If green unreserved wood is out for firewood, 
the trees so cut must be mature but unserviceable. By the 
term “ unserviceable ” is to be understood soft wooded, crook- 
ed, hollow, burnt or otherwise damaged so as to be clearly 
unfit for any other useful purposes than firewood or charcoal. 
Trees bearing fruit or other produce, commonly known as 
forest produce, and the right to collect or dispose of which 
vests in Government, shall not be lopped or cut down for 
firewood. 

9. — Madras Gazette — 

So. 102. — The 31st March , 1886. — Mr. H. A. Gass, Deputy 
Conservator of Forests, 4th grade, and District Forest Officer, 
Madura, furlough for one year and eight months with the 
usual subsidiary leave, from or after the 15th July next, un- 
der Section 50 of the Civil Leave Code, 6th Edition. 

The 5th April , 1886.— M. Rama Rao , Agricultural Inspector, 
Shimoga District, Mysore Province, to be Forest Ranger, 5th 
grade, on probation for one year from 1st April, 1886, and to 
be attached to Malabar (Wynaad and Palghat). 

So. 118 — 7'he 10th April, 1886. — Consequent on the absence 
on furlough of Mr. C. G. Douglas , Deputy Conservator of 
Forests, 2nd grade, and to take effect from the 22nd Septem- 
ber, 1885 — 

Mr. 11. W. Morgan , Deputy Conservator of Forests, 4th grade, 
to act as Deputy Conservator of Forests, 3rd grade. 

So. 119 — Consequent on the death of Mr. T. H. Boileav, De- 
puty Conservator of Forests, 4th grade, And to take effect 
from the 3rd November, 1885 — 

Mr. G. Had field , Assistant Conservator of Forests, 1st grade, to 
be Deputy Conservator of Forests, 4th grade. 

Mr. A. W. Lushington , Assistant Conservator of Forests, 2nd 
grade, to be Assistant Conservator of Forests, 1st grade. 

So. 120. — Consequent on the return of Mr. H . A. Sim , C 
Deputy Conservator of Forests, 1st grade, to the Revenue 
Department, and to take effect from the 1st March, 1886— 

Mr. J. W. Cherry , Deputy Conservator of Forests, 2nd grade, 
to be Deputy Conservator of Forests, 1st grade. 

Mr. F. d?A. Vincent , Deputy Conservator of Forests, 3rd grade, 
to be Deputy Conservator of Forests, 2nd grade. 
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Mr. R . W. Morgan , Deputy Conservator of Forests, 4th grade, 
to be Deputy Conservator of Forests, 8rd grade. 

Mr. A. W. C. Stanbrough , Assistant Conservator of Forests, 1st 
grade, to be Deputy Conservator of Forests, 4th grade. 

Mr. C. E. Brazier , Assistant Conservator of Forests, 2nd grade, 
to be Assistant Conservator of Forests, 1st grade. 

No. 121. — Consequent on the promotion of Mr. F. d'A. Vincent , 
Deputy Conservator of Forests, 3rd grade, to Deputy Con- 
servator of Forests, 2nd grade, and to have effect from the 1st 
March, 1886— 

Mr. H. L. Wooldridge , Deputy Conservator of Forests, 3rd 
grade, to act as Deputy Conservator of Forests, 2nd grade. 

Mr. 0. Hadfield , Deputy Conservator of Forests, 4th grade, to 
act as Deputy Conservator of Forests, 3rd grade. 

Mr. U. J. A. Porter , Assistant Conservator of Forests, 1st 
grade, to act as Deputy Conservator of Forests, 4th grade, 

Mr. J . S. Battle, Assistant Conservator of Forests, 2nd grade, 
to act as Assistant Conservator of Forests, 1st grade. 

No. 122.— Consequent on tho absence on furlough of Mr. A. 
W. Peet , Deputy Conservator of Forests, 2nd grade, and to 
have effect from the 12th March, 1886 — 

Mr. W. C. Hayne , Deputy Conservator of Forests, 3rd grade, 
to act as Deputy Conservator of Forests, 2nd grade. 

Mr A. W. C. Stanbrough , Deputy Conservator of Forests, 4th 
grade, to act as Deputy Conservator of Forests, 3rd grade. 

Mr. T. Sheffield , Assistant Conservator of Forests, 1st grade, to 
act as Deputy Conservator of Forests, 4th grade. 

T. Muhammad Ali Sahib, Sub- Assistant Conservator of Forests, 
1st grade, to act as Assistant Conservator of Forests, 8rd 
grade. 

10. — Bombay Gazette — 

No. 2871 . — The 26th March , 1886.— Mr. ShowkirAm Pribdds , 
Sub-Assistant Conservator of Forests, 3rd grade, and Divi- 
sional Forest Officer in charge of Jacobabad, was, in addition 
to his own duties, in charge of the Divisional Forest office, 
Bukkur, from 24th January, 1886, to 18th February, 1886, 
both days inclusive. 

The 29th March, 1886.— Mr. Naraynn Ballal Oke , Sub- Assistant 
Conservator of Forests, 1st grade, was relieved of his duties 
in the office of the Conservator of Forests, Northern Circle, 
and was suspended from duty from the 13th January, 1886, 
after office hours, in accordance with the orders conveyed by 
para. 3 of Government Resolution No. 6526, of 29th October, 
1885, in the Political Department. 

The 28rd March, 1886. — Messrs. Teshwant Baburao and B.J. 
Has el den respectively delivered over and resumed charge of 
the office of the Bub-Assistant Conservator of Forests, in 
charge Saw Mills, Yellrfpur, on the 5th February, 1886, after 
office hours. 

Mr. T. R. D. Bell , Assistant Conservator of Forests, delivered 
over charge of the Divisional Forest office, Central Division of 
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Kanara, to Mr, B. J. Haeelden , Acting Assistant Conservator 
of Forests, on the 15th March, 1886, after office hours. 

Mr, W, A, Talbot , Deputy Conservator of Forests, delivered 
over charge of the Divisional Forest office, Northern Division 
of Kanara, to Mr, T. R, D, Bell f Assistant Conservator of 
Forests, on the 16th March, 1886, after office hours. 

The 6th April , 1886,— Mr, 2\ R. Bell , Assistant Conservator of 
Forests, and Mr. M . D'Cruz , Acting Assistant Conservator 
of Forests, respectively delivered over aod received charge of 
the Divisional Forest office, Northern Division of K&naTa, on 
the 2nd April, 1886, after office hours. 

Mr. B, J. Jlaselden , Acting Assistant Conservator of Forests, 
and Mr. Eshwant Baburao , Acting Bub- Assistant Conserva- 
tor of Forests, respectively delivered over and received charge 
of the office of the Sub- Assistant in charge of the K&nara 
Saw Mills, Yellapur, on the 1st April, 1886, after office hours. 

The 13th April, 1886. — Mr. Govind Ramchandra Mahajan, Bub- 
Assistant Conservator of Forests, S&ttfra, having delivered 
over charge of his office to the Divisional Forest Officer, 
Sritara, on the 31 Bt March last, after office hours, proceeded 
on the three months’ privilege leave granted to him under 
Government Resolution No. 2009, dated 13th ultimo, Revenue 
Department. 
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1. — Gazette of India- 

na* 403.— The 14th May , 1886.-— The Notification of this De- 
partment No. 285 F., dated the 16th ultimo, placing the 
services of Mr, C, F, FAliott, Deputy Conservator of Forests 
in the Punjab, at the disposal of the Foreign Department for 
employment in Beluchistan, is hereby cancelled. 

2. — Calcutta Gazette — 

Nil, 

3. — North-Westebn Pbovinoks and Oudh Gazette — 

QQi 

No. v n 6 ' .i88 T'"~^ g 4th *880 ' — Under section 12 of Act 

X. of 1882, Mr. R. J. Brereton, Deputy Conservator of For- 
ests, Ganges Division, is appointed a Special Magistrate, and 
is invested with the powers of a Magistrate of the 3rd class 
throughout the Kumaun Division, for the trial of offences 
punishable under Act VII. of 1878. 

No. — The 5th May } 1886. — The following rules made by 

the Local Government, with the sanction of the Governor- 
General in Council, under section 6 of Act VII. of 1879 (the 
Elephants’ Preservation Act) are published for general infor- 
mation. 

The rules will, in the absence of any fnrtber notification to 
the contrary, remain in force to the 1st July, 1889 :— 

I.— A limited number of licenses to kill certain known “ Ro- 
gues” or solitary elephants between the Jumna and Sar- 
dah rivers will be granted by the District Officers of 
Saharanpur, Dehra Dun, Garhwal, and Kumaun to such 
perBonB as satisfy the said offioers that they possess 
weapons fit for the purpose. 

IL— No foe will be charged for such licenses, and the license- 
holder will be permitted to appropriate the tusks or any 
part of the elephant he kills. 

IIL — The license will give permission to shoot particular " Ro- 
gues ” only, and not elephants in general, and it will 
not carry with it permission to go in pursuit of game 
in closed Government, forests. 

IV.— In the license the boundaries within which the license-holder 
can go in pursuit of the elephant or elephants will be 
clearly laid down. 
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The Forest Officers of the Division will cease the boundaries to 
be pointed oat. The lioense-holder will have no right to 
proceed outside this boundary, except in pursuit of a wounded 
elephant, 

V. — The lioense-holder will be permitted to take one or more 

friends with him. 

VI. — The lioense will hold good from the 1st March to 1st July 

for the year in which it is given, and will be in the fol- 
lowing form : — 

License to kill Rogue Elephants in the N.-W* Provinces . 

I.— License is hereby given to to shoot a rogue 

elephant known to be in forest. 

II.— The boundaries within which the license holds good will be 
pointed out by the Forest Officer of the Division, and 
are as follows : — 

III. — This license gives the holder a right to Bhoot the said ele- 

phant within the above boundaries, but not to proceed 
outside the boundaries, except in pursuit of a wounded 
elephant. 

IV. — The license gives no permission to shoot elephants in gene- 

ral, or to go in pursuit of ordinary game in Government 
closed forests. 

V.— The license is to be considered cancelled if any of the above 
rules are broken, and the holder of it mast leave the forest 
on being desired so to do by the Forest Officer in oharge. 
Dated ) 

> Collector of 

The of 188 .) District . 

No. — The 6th May , 1886. — The services of Mr. A. F. 

Broun, Officiating Deputy Conservator of Forests, are placed 
temporarily at the disposal of the Government of India for 
employment in the Forest School at Dehra Dun, vice Mr. E. 
E. Fernandez, Officiating Deputy Director of that institu- 
tion, on special duty in connection with the preparation of 
working plans of forests. 

4. — Punjab Gazette — 

Nil. 

5, — Central Provinces Gazette — 

No. 1838. — The 1st May , 1883.— Consequent on the return to 
duty in the Central Provinces of Jfr. J. McKee , Deputy Con- 
servator of Forests, 8rd grade, the following reversions are 
ordered, with effect from the 1st April, 1886 
Mr. L. A. W. Rmdy Officiating Deputy Conservator of Forests, 
3rd grade, in Berar, to revest to his substantive appointment 
of Deputy Conservator, 4th grade. 

Mr. W. King , Officiating Deputy Conservator of Forests, 4th 
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S ade, to revert to his substantive appointment of Assistant 
raservator of Forests, 1st grade. 

Mr. Q. F. Taylor , Officiating Assistant Conservator of Forests, 
1st grade, in fierar, to revert to his substantive appointment 
of Assistant Conservator of Forests, 2nd grade. 

6.— British Burma Gazette— 

No. 12.— The 15th April , 1886.— The following notification is 
published in supersession of this Department Notification No. 
8 (Forests), dated the 10th January, 1888 : — 

Under section 46 of the Burma Forest Aot, 1881, the Chief 
Commissioner exempts timber of the unreserved kinds whioh 
has been extracted under the ciroumstanoes described in 
clauses (a) to (c) of Rale 8 of the Rules published under this 
Department Notification No. 11 (Forests), dated the 10th 
January 1888, as amended by this Department Notification 
No. 21 (Forests), dated the 12th March, 1885, provided that 
suoh timber be not found outside the limits within whioh its 
utilization is permitted under the said rule. 

No. 18. — The following alterations are ordered in the Rules un- 
der the Burma Forest Act, 1881, published under this Depart- 
ment Notification No. 11 (Forests), dated the 10th January, 
1888 

Rule 28. — Substitute the following rule : — 

No person, unless authorized by an officer in oharge of a forest 
division, shall mark or supermark timber, or alter or efface any 
marks on timber, unless — 

(a), the timber is specified in Rule 8 ; clauses (a) and (5) ; 
(6), the timber bears a mark that all money payable to Gov- 
ernment thereon has been paid ; 

( 0 ), the person is the owner of the timber, and the mark is 
a property mark used and registered as hereinafter pro- 
vided. 

Rule 81. — Substitute the following rule 

Registration, and each renewal of registration, shall hold good 
from the date thereof until the following 81st Marob and for 
the next succeeding two years. 

Rule 41.— After the words “Foresters in oharge of a range” 
insert the words “ Officers in charge of stations established 
under section 48 (a), or notified under section 46 of the Act.” 
License Form No. VI. — In condition (2), after the words “ no 
suoh timber shall,” insert the words “ be converted or.” 
License Form No. VII.— In condition (1), after the words u Bhall 
not be sold,” insert the words “ or converted.” 

7.— Assam Gazette— 

No. 89 .—The 5th May , 1886.— In Notification No. 80, dated 
the 10th April, 1885, investing Mr. F, 8. Barker , Assistant 
Conservator of Forests, Lakhimpur, with powers of a Magis- 
trate of the 8rd class for the purpose of taking cognizance of 
offences under the Forest Act, after the words “under the 
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Forest Aot ” read u and also offences under Role IX. of tho 
Rules for District Forests in the Assam Valley.” 

8. — Mysore Gazette — 

Nil. 

9. — Madras Gazbtte — 

The 17th April, 1886. — Mr. O . W. Thompson, Forest Ranger, 5 th 
grade (on probation), is transferred from Malabar (Wynaad 
and Palgbat) to Malabar (Nilambur). 

Mr. A. Strinivasa Chamberlain , Forest Ranger, 5th grade (on pro- 
bation), Malabar (Nilambnr), will do duty in the office of the 
Conservator of Forests as a temporary measure from date of 
relief by Mr. Thompson . 

The 21st April , 1886.— D. Srinivasa Rao, Forest Ranger under 
orders of transfer from the Cuddapah to the Nellore District, 
is granted privilege leave for one month from the 16th April, 
1886. 

Mr. C. Eber Bardie , Sob- Assistant Conservator, 2nd grade, Tin- 
nevelly, to be Sub-Assistant Conservator, 1st grade, from 1st 
April, 1886. 

The Srd May , 1886. — The next Departmental Test in Forestry and 
Accounts will be held on the 21st July, 1886. It is requested 
that Collectors will kindly Rend in the names of candidates for 
examination, with the District Forest Offioer’s certificate that 
he has satisfied himself that they have a reasonable prospect 
of passing, so as to reach the undersigned on or before the 1st 
June. 

The 30th April, 1886 . — The Board of Revenue have granted one 
month's privilege leave, under section 74 of the Civil Leave 
Code, 6tn Edition, to Mr. H. J. A. Porter , District Forest 
Officer, Coimbatore (South), from 22nd April, 1886. 

The 10th May , 1886. — T. Narayanaswami Aiyar , Forest Ranger, 
5th grade, Tinnevelly, is granted six weeks’ privilege leave, 
under section 1S8 of the Civil Leave Code, from 15th May or 
date of availing himself of the same. 

No. 170 . — The 15th May , 1886.— Mr. H. B. Leresche, Assistant 
Conservator of Forests, Srd grade, to be District Foiest 
Officer, Kurnool. 

No. 171. — M.R.Ry. T. Somasundra Mudaliar , Bub- Assistant 
Conservator of Forests, 1st grade, to be District Forest 
Officer, Ristna. 

The 10th May, 1886.— P. Strinivasa Row , Forest Ranger, 4th 
grade, Badvel, Cuddapah District, is granted three months' 
sick leave on medical certificate from the 1 st May, 1886. 

10. — Bombay Gazette — 

The 17th Aprd , 1886. — Mr. T. R. Bell , Assistant Conservator of 
Forests, resumed charge of the Northern Division of KAnara 
from Jlfr. M. D'Cruz , Acting Assistant Conservator of Forests, 
on the 18th April, 1886, after office hours. 
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No . 3098. — The 28th April , 1886 . — His Excellency the Governor 
in Council is pleased to appoint Mr. Lakhman Balldl Okt to 
act till farther orders as Sub -Assistant Conservator of Forests, 
North Thdna, with effect from 22nd December last. 

No. 3099.— His Excellency the Governor in Council iB pleased 
to make the following appointments 

Mr. H. Mainwaring, to act as Deputy Conservator of Forests, 
Ahmednagar, during the absence of Mr. Fagan , or till further 
orders. 

Mr. W . 0. Clabby to act till further orders as Assistant Conser- 
vator of Forests in West KhAndesh with effect from the date 
of Mr. Mainwat ing's departure. 

No. 3105. — Mr. G . M. Ryan , Sub-AsBistant Conservator of 
Forests, 3rd grade, has been allowed by Her Majesty's Secre- 
tary of State for India an extension of lea\e for 9ix months on 
sick certificate. 

No. 3108. — Mr. L. W. Seymour , Assistant Superintendent, Sind 
Revenue Survey, has been allowed by Her Majesty's Secretary 
of State for India an extension of leave on medical certificate 
for six months. 

The 6th May t 1886.— Messrs. G. K. Betham , Divisional Forest 
Officer, SAtAra, and Ganesh Sakharam Hinge, Acting Sub- 
Assistant Conservator of Forests, respectively delivered over 
and received charge of the Sub-Assistant Conservator’s offioe, 
Batara, on the 28th April, 1886, before office hours, in accord- 
ance with Government Resolution No. 2671, dated 7th idem, 
Revenue Department. 
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1. — Gazette of India — 

No. 884. — The 13th May , 1886.-~Mr. M. Muttannah , Sub- 
Assistant Conservator of Forests in Coorg, is appointed to 
officiate, until further orders, as an Assistant Conservator of 
Forests of the Srd grade, with effect from the 1st April, 188G 

No. 416.— r/is 20th May, 1886. — Mr. A. Watson , officiating 
Assistant Conservator of Forests of the 3rd grade, in the 
Central Provinces, is appointed substantively pro tempore to be 
an Assistant Conservator of the 8rd grade, with effect from 
the 14th January, 1886. 

No. 431.— 7'he 27th May, 1886. — With reference to the Noti- 
fication of this Department, No. 31 6F., dated the 22nd ultimo, 
Mr. A . F. Broun, officiating Deputy Conservator of ForeRts 
of the 4th grade, in the North-Western Provinces and Oudh, 
is appointed to officiate as Deputy Director of the Forest 
School at Dehra Dun during the absence of Mr. E. E. 
Fernandez , on special duty in connection with the preparation 
of Working- Plans of Forests. 

2. — Calcutta Gazette — 

The 4th June , 1886.— Babu Shama Chum Chuokerbutty, Forest 
Ranger, officiating Sub-Assistant Conservator of Forests, 
3rd grade, is confirmed in his appointment, with effect from 
the 1st June, 1886, and will remain in charge of the Angul 
Sub-division of the Orissa Forest Division. 

The 24th June , 1886.— Consequent on the retirement from the 
service of Mr. 0. W. StretteU, Deputy Conservator of Forests, 
1st grade, with effect from the 11th November, 1885, the fol- 
lowing promotions are made : — 

Mr. E. G . Cheater , Deputy Conservator of Forests, 8rd grade, 
sub. pro tem., is confirmed in that grade, with effect from the 
25th September, 1884. 

Mr. P. B . Manaon , officiating Deputy Conservator of Forests, 
3rd grade, is appointed to that grade, sub. pro tern., with effect 
from 11th November, 1885. 

Mr, W . Johnston, officiating Deputy Conservator of Forests, 
4th grade, is confirmed in that grade, with effect from 11th 
November, 1885. 

The 24th June , 1886. — Consequent on the retirement from the 
service of Mr. D. E. Hutchins, Deputy Conservator of Forests, 
3rd grade, with effect from the 1st January, 1886, the follow- 
ing promotions are made :— 

Mr. F. B. Manaon, Deputy Conservator of Forests, 8rd grade, 
sub. pro trn., is confirmed in that grade, with effect from 11th 
November, 1885. 
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Mr. C. A. 0 . LillingsttM, officiating Deputy Conservator of 
Forests, 4th grade, is confirmed in that grade, with effect from 
1st Janaary, 1886. 

Mr. R. L . Hemig , officiating Assistant Conservator of Forests, 
1st graft, is oonfftmed in that grade, with effect from 1st 
Jatraary, 1886. 

3. — North- Western Provinces and Oudh Gazette — 

No. £~£ l2t —The4tKJuni,1886'—Mr. 0 . Oreig , Conservator 

of Forests, Central Circle, North-Western Provinces and 
Ondh, furlough for two years, with effect from the 22nd June, 
1 886, or subsequent date. 

No. — The 10th June , 1886. — Jlfr. N. Eearle , officiat- 

ing Deputy Conservator of Forests, 4th grade, on special doty 
in the Central Circle, privilege leave for three months, with 
effect from the 20th June, 1886, or subsequent date. 

No. n —Tht 15th June, 1886.— Mr. W. R. J. Brereton , 

ll"44o-15-A 

Deputy Conservator of Forests, 1st grade, in charge Ganges 
Forest Division, privilege leave for two months and twenty 
days, with effect from the 20th June, 1886, or subsequent 
date. 

4. — Punjab Gazette — 

No. 221. — The 21st May, 1886 . — Mr. TF. Shakespear , Deputy 
Conservator of Forests, Rawalpindi Division, is granted 
three months' piivilego loave of absence with effect from the 
1st of May, 1886. 

No. 222. — Mr. J. L. Pigot , Assistant Conservator of Forests, 
received over charge of the Rawalpindi Division from Mr. 
W. Shakespear , on the aiternoon of the 80th April, 1886. 

No. 249. — The 10th June, 1886 — Mr. E. A. Down , Deputy 
Conservator of Forests, on being relieved of the charge of the 
Phillour Division on the afternoon of the 17th April, 1886, 
was transferred to the Kulu Division, of which he received 
charge on the afternoon of the 3rd May, 1886. 

No. 251.— Mr. F. 0. Lemarchand , Deputy Conservator of For- 
ests, on being relieved of the charge of the Kulu Division, 
on the afternoon of the 3rd May, 1886, was transferred to 
the Kdngra Division, of which he received charge on the fore- 
noon of the 10th idem. 

No. 253 . — Colonel W. Stenhouse } Deputy Conservator of For- 
ests, on being relieved of the charge of the Kangra Division, 
on the forenoon of the 10th May, 1886, was transferred to 
the Phillour Division, of which he received charge on the 
afternoon of the 15th idem. 

No. 255.— Mr. E. S. Carr , Assistant Conservator of Forests, 
on being relieved of the charge of the Phillour Division on 
the afternoon of the 15th May, 1886, is attached to the office 
of the Conservator of Forests, Punjab, which he joined on 
the forenoon of the 17th idem. 
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No.*2b7.—The 11th Jyne,^ 1826^^ Mr. J . Copeland, Assistant 
Conservator of Forests, in charge of the Olienab Division, # ia 
granted privilege leave of absence for three months with effect 
from the forenoon of the 29th Ma|« 1886. 

No. 258. — Mr. A . L. Mclntire , Ajmstant Conservator of For- 
ests, received charge of the Chensb*;Pivietoi, on tile afternoon 
of the 28th May, 1886, relieving Mr. J. Copeland, proceeding 
on leave. 

f>. — C entral Provinces Gazette — 

No. 2686. — The 19th June , 1886.— Mr. A. Watson, Assistant 
Conservator of Forests, 3rd grade, sab. pro tern., is promoted 
to the 2nd grade of Assistant Conservators, sob. pro tern., 
with effect from the 14th January, 1886, 

6. — British Burma Gazette — 

No. 343.— At the Departmental examinations held at Rangoon 
on the 7th and 8th June, 1686, the undermentioned candidate 
passed the examination in Bnrmese by the Lower Standard : — 

Mr. H. A. Uoghton , Assistant Conservator of Forests. 

7. — Assam Gazette — 

No. 215. — The 12th June , 1886. — Privilege leave of absence for 
three months, under Sections 71-74, Chapter V. of the Civil 
Leave Code, is granted to Mr. F. $ . Barker , Assistant Con- 
servator of Forests, with effoct from the 4th July, 1866. 

No. 2 1 6. — Mr. C. O. D. Fordyce, Assistant Conservator of 
Forests, Sibsdgar Division, is placed in charge of the Lakhim- 
pur Division, in addition to his own duties, during the absence 
of Mr. Barker . 

8. — Mysore Gazette — 

Nil. 

9. — Madras Gazette — 

The 23rd May, 1886. — In continuation of office order, No. 30, 
of 10th May, 1886, B. Guru Row, Forester, Bayachoti Range, 
is transferred to Badvel Range and appointed to act as Forest 
Ranger, 5th grade, until the return of P . Srinivasa Row. 

Mr. C. L. Toussaint. Sub- Assistant Conservator, will take charge 
of the Rayachoti Range in addition to his own dnties. 

The 24th May, 1886. — The following promotions are ordered in 
the subordinate staff of the Northern Division with effect from 
the 1st June, 1886: — 

Jfr. 77. H. Ward , Forest Ranger, 2nd grade, to act as Forest 
Ranger, 1st grade. 

Mr. W. R. Neuman , Forest Ranger, 8rd grade, to act as Forest 
Ranger, 2nd grade. 

Jfr. T. G. A. Gaudoin , Forest Ranger, 3rd grade, to act as 
Forest Ranger, 2nd grade. 
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T. M. Nallasaurmy Naidu , Forest Ranger, 4th grade, to Act as 
Forest Ranger, 8rd grade. 

In modification of office order, x7o. 8, of 7th A P ? a ;wfir . 
Jam & Fullerton , is appointed to be Fofost Ranger, 5th grade, 
on probation with effect from 1st April, 1886. 

The 28th May, 1886. — Forester, 4th grade, Alagiriewami Nayudu , 
to act as Ranger, 5tb grade, from the 19th of May, 1886, 
during the absence of Maria Pillay on privilege leave. 

The 10th June , 1886. — Mr. S. A . New nan , 2nd grade, Forest 
Ranger, acting 1st grade, North Arcot District, died on the 
6th instant. 

The 17th June , 1886 . — M. Shume-ud-din Sahib , Acting Ranger, 
4th grade, Coimbatore, Booth, is granted leave of absence for 
one mouth and ten days on medical certificate from 28th May, 
1886, under section 128 of the Civil Leave Code. 

No. 215.— The 16th June , 1886.— Mr. A. W. £. Biggene , Di - 
trict Forest Officer, Cuddapah, privilege leave for two month** 
and seven days, from the 28th instant, under section 74 of the 
Ciyil Leave Code, Sixth Edition. 

No. 222. — Mr. A. W. C. Stanbrough , Deputy Conservator of 
Forests, to act as l'istrict Forest Officer, Madura, during the 
absence of Mr. Gase , on furlough, or until further orders 
without prejudice to his appointment as District Foiest Officer, 
Trichinopoly. 

No. 223. — Mr. H. J. A. Porter, Assistant Conservator of For- 
ests, 1st grade (acting Deputy Conservator of Forests. 4th 
grade), to act as Deputy Conservator, 3rd grade, vice Mr. Gass. 

No. 224. — Mr. A. W. Lushington , Assistant Conservator of 
Forests, 1st grade, to act as Deputy Conservator, 4th grade, 
vice Mr Porter . 

The 24th June , 1886. — Promotions to have effect from 1st July — 

N. Armuga Mudelliar , Forest Ranger, 3rd grade, Coimbatore, 
South, to act m the 2nd grade. 

A. Durgiah Nayudu, Forest Ranger, 4th grade, North Arcot 
District, to act in the 3rd grade. 

T. Narayanaewami Aiyar, Ranger, 5th grade, to act in the 4th 
grade. 

T. Venkateubbatyar. Forest Ranger, 3rd grade, South Arcot 
District, to the North Arcot District. 

Mr. A. Srinivasa Chamberlain , Forest Ranger, 5th grade, (on 
probation,) doing duty jn Central office, to South Arcot 
District. 

10. — Bombay Gazette — 

No. 3798 .— The 27th May, 1886.— Mr. H. Barrett , Deputy 
Conservator of Forests, 1st grade, has been allowed by Her 
Majesty's Secretary of State for India an extension of furlough 
for 2 months. 

Mr. G. A. Hight, Deputy Conservator of Forests, resumed 
charge of the Divisional Forest Office, Bij&pur, from Mr. J* 
M. Fernandez Bub- Assistant Conservator of Forests, on the 
1st June, 1886, before office hours. 



jy. JfoTES, Queries and JLxtracts. 


WOOD FOE CIGAR BOXES, &c. 

With regard to the query above, and the reply of ex-Studbnt 
in June ‘number, I should say there can be little doubt that one 
of the best woods, or even the very best of all, is Poma ( Cedrela 
Toona ). It has ail the qualities needed, Le,, color, lightness, du- 
rability and ease in working. There are many good woods, 
but their color, or rather want of color, is against them. 

The P&ma or cedar-like tiin has all the qualities required in 
a very high degree. It is a real wonder that this most useful 
of all our trees in India is not extensively planted, i.e., that large 
areas are not devoted to it alone in all provinces. It grows re- 
markably easily, and seeds profusely ; the seeds germinate at 
once, and it also bears transplanting. 

I cannot bear out ex-Student* s recommendation of Sum, 
( MachUus odoratiseima). I have worked a great deal of it, ue. f 
about 800,000 superficial teet, during the laBt three years. It 
is heavy and rather cross-grained, besides being the tree on which 
silk-worms are reared. The wood of woods for cigar boxes is 
undoubtedly Poma, or the oedar-like tiin.* 

Sib sag ar, Assam, \ S. £. Peal. 

11th July , 1886 . / 


It will be remembered that on pages 155-58, Vol, IX. of the 
“ Indian Forester,” Dr. Warth, in publishing a summary of the 
meteorological observations taken at the Forest School, drew 
our attention to the very interesting fact that as long as the 
minima temperatures observed respectively at the low and high 
level stations were appreciably different, fair weather was prog- 
nosticated, and that when these two temperatures approached 
one another, rain was indicated. The explanation of this phe- 
nomenon will be found in the following translated extract from 
our Spanish contemporary, the " Revista de Montes 99 s— 


• Mr. Sutherland, the Manager of the Indo- Havana Company of Meerut, 
waa supplied with tdn wood from Debra Don, and writes to say that it has 
given very satisfactory results for cigar boxes, which are of equally good ap- 
pearance, though slightly costlier than Spanish oedar, the wood used for box- 
ing all high disc cigars.— [E d.] 
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“ Continuing his observations regarding all that relates to the 
phenomena of beat, Dr. Tyndall compared the readings at the same 
hour of the night of two differently placed thermometers. One 
thermometer was suspended in the air at 4 feet above the ground, 
while the other rested on a cotton pad placed on soil cleared of all 
vegetation. The experiment was carried oq away from buildings, 
and from whatever was likely to interfere, however so little, with 
free radiation. 

“ Under these conditions the thermometer on the ground indicated 
a lower temperature than the other, and the difference between the 
two readings varied from 4° to 18° Fah. While the moist south- 
west wind was blowing, or immediately after heavy rain had fallen, 
the difference was always slight, and even under an absolutely clear 
sky, which ought to have favoured radiation, the difference did not 
exceed 6° or 7°. 

“ On the other hand if the observations were taken during the 
prevalence of dry winds from the north and north-east, the difference 
was much more considerable, a circumstance that proved a much 
more active radiation than before. 

41 The conclusion to be drawn from these observations is appa- 
rently that the watery vapour suspended in the atmosphere, without 
interfering with its diaphaneity, acts as a sort of medium which 
impedes the passage of heat and retards the cooling of the ground 
by radiation.” 


New Tanning Materials. — We have boon favoured with a 
new extract — that of “ sal ” hark — forwarded to ns by the 
Conservator of Forests in Oudh, India. There are large forests 
mainlv composed of these trees in certain districts in India, *o 
that tie supply may ho said to be inexhaustible. Its value as 
a tanning agent has, however, to be tested in the tannery. 

Copy of Analysis. Extract of " Sal 99 Bark . 


Specific Gravity 1 883 = 86 degrees Baume. 


Moisture 

Reduced to ashes, ... 
Tannic Acid, 
Non-Tannin, ••• 


32-41 per cent. 
63-56 „ 

82 29 ,, 


The colour of the solution is a brownish red, and from its 
reactions we should not judge it to be a weight-giving mate- 
rial. — Leather. 



y. ^XTRACTS FROM pFFICIAL pAZETTES. 


1.— Gazette op Ikdia— 

No. 481.— The 21th May , 1886 . — With reference to the Notifi- 
cation of this Department, No. 816F., dated the 22nd ultimo, 
Mr. A. F. Broun, officiating Deputy Conservator of Forests 
of the 4th grade in the North-Western Provinces and Ondb, 
is appointed to officiate as Deputy Director of the Forest 
School at Dehra Dtin, during the absence of Mr. E . E. Fer- 
nandez on special duty in connection with the preparation of 
Working-Plans of Forests. 

No. 518. — The 19th June, 1886.— Consequent on the grant of 
furlough to Mr. Q. Qreig , Conservator of Forests of the lBt 
grade, in charge of the Central Circle in the North-Western 
Provinces and Oudh, the following temporary promotions are 
made, with effect from the date on whioh Mr. Qreig may avail 
himself of the leave in question 

Captain E. S. Wood, Conservator of Forests, 2nd grade, Ondh 
Circle, North-Western Provinces and Ondh — to officiate in the 
1st grade of Conservators. 

Mr. A. L. Home , Conservator of Forests, 3rd grade, Bengal— to 
officiate in the 2nd grade of Conservators. 

Mr. C. Bagshawe, Deputy Conservator of Forests, 2nd grade, 
North-Western Provinces and Oudh — to officiate in the 8rd 
grade of Conservators, and to have charge of the Central Cir- 
cle in the North-Western Provinces aud Oudh. 

No. 534.— The 24th June, 1886. — Mr. R. H. M. Ellis , Deputy 
Conservator of Forests of the 2nd grade in Bengal, is appoint- 
ed to officiate in the 1st grade of Deputy Conservators during 
the absence on privilege leave for two months aud twenty days 
of Mr. W. R. J. Brereton , Deputy Conservator of the 1st 
grade in the North-Western Provinces and Oudh, with effect 
from the 20th June, 1886, or the subsequent date on which 
Mr. Brereton may avail himself of the leave in question, 

2 — Madras Gazette — 

The 80th June, 1886.— Mr. C. L. Toussaint, Sub-Assistant Con- 
servator of Forests, 2nd grade, Onddapah, will aet in the 1st 
grade of Sub- Assistant Conservators while in charge of the 
District Forest Office, Cuddapah. 

The 80th June , 1886 —M. Subrayalu Nayudu , Forester, 1st 
grade, Sooth Arcot, to be Forest Bsnger, 5th grade, on pro* 
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bation for one year from 1st July, and be posted to the same 
district. 

Shams-ud-din Sahib , Forest Banger, 5th (Acting 4th) grade, 
from Coimbatore (South) to Salem. 

Vedamuttu PiUai , Forest Banger, 5th grade, on probation, from 
South Aroot to Coimbatore (South). 

3. — Bombay Gazette— 

The 25th Juris, 1886,— Mr, J. L. L. MacGregor , Divisional 
Forest officer, Belgaum, and Mr. J. M. Fernandez , Sub-Assist- 
ant Conservator of Forests, respectively delivered over and 
reoeived charge of the office of the Bub-Assistant Conservator 
of Forests, Belgaum, on the 19th June, 1886, before office 
hours. 

4. — Calcutta Gazette— 

Addendum. 

The 15th July , 1886. — In supersession of that portion of the 
Notification of 24th June, 1886, published at page 772 of the 
Calcutta Gazette of the 80th June, 1886, that concerns Mr. R. 
L. Heinig — 

Read 

Consequent on the retirement from the service of Mr. G. W. 
Strettell, Deputy Conservator of Forests, lBt grade, with effect 
from 11th November, 1885, Mr. R. L . Heinig, Assistant Con- 
servator of ForestB, 2nd grade, is appointed to officiate as 
Assistant Conservator of Forests, 1st grade, from that date. 

Consequent on the retirement from the servioe of Mr. D. E. 
Hutchins, Deputy Conservator of Forests, 3rd grade, with ef- 
fect from lBt January, 1886, Mr. R. L. Heinig , Officiating 
Assistant Conservator of Forests, 1st grade, is confirmed in 
that grade with effect from that date. 

5. — North-Wester!! Provinces and Oudh Gazette — 

No. W ^^.-The SOth June, 1888.— Mr. S. E. Wihmt, 

Deputy Conservator of Forests, Garhwdl Division, to take 
charge of the Ganges Division, in addition to his other duties, 
during the absence on privilege leave of Mr, W . R. J. Brere- 
ton , or until further orders. 

No. - n ~ -gi r —The 80th June, 1888.— Mr. E. P. Vanns i, De- 

puty Conservator of Forests, in charge Bahraioh Division, 
Oudh Circle, privilege leave for three months, with effect from 
the 25th July, 1886, or subsequent date. 

No. J®** JWy, 1886.— In aupeneeatai of No- 

tification No. 695A., dated the 16th July, 1877, and under 
aeotion 14 of the Code of Criminal Procedure, Mr. J. M. 
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Braidwood , Assistant Conservator of Forests, is appointed a 
Special Magistrate and invested with the ordinary powers of 
a Magistrate of the 2nd class, to be exercised within the Naim 
Tal Forest Division in respect of offenoes punishable under 
Act VII. of 1878 (the Indian Forest Act), 

6. — Puhjab Gazette — 

No. 292. — The 8th July , 1886. — In consequence of the absence 
on privilege leave, from 1st May, 1886, of Mr. W. Shakeepear, 
Deputy Conservator of Forests, 3rd grade, the following tem- 
porary promotions are ordered with effect from the 8Ut idem: — 

Mr. F. 0. Lemarchand , Deputy Conservator, 4th grade, to offi- 
ciate m Deputy Conservator, 8rd grade. 

Mr* L. 0 . Smith, Assistant Conservator, 1st grade, to officiate 
as Deputy Conservator, 4th grade. 

Mr. J. Copeland, Assistant Conservator, 2nd grade, to officiate 
as Assistant Conservator, 1st grade. 

7. — Central Provinces Gazette — 

No. 2869. — The 2nd July , 1886. — Mr. F. C. Hicks , Assistant 
Conservator of Forests, has passed the Departmental Exami- 
nation in Land Revenue and Forest Law prescribed in Sec- 
tions 50 and 51 of the Forest Code (3rd Edition). 

8. — Burma Gazette— 

No. 255. — The 28rd June, 1886.— At the Departmental Exami- 
nation of junior officers held at Moulmein on the 7th June, 
1886, the undermentioned candidate passed the examination in 
Burmese by the Lower Standard : — 

Mr. 0 . H. Barnard , Assistant Conservator of Forests,— with 
credit. 

No. 18. — The 24th June , 1886.+-Mr. H. A. Hoyhton, Assistant 
Conservator of Forests, 8rd grade, iB promoted to be an Assist- 
ant Conservator of Forests, 2nd grade, with effect from the 
8th June, 1886. 

No. Id.— The 7th July , 1886.— Mr. G. H. Barnard , Assistant 
Conservator^ Forests, 3rd grade, is promoted to be an Assist- 
ant Conservator of Forests, 2nd grade, with effect from the 
7th June, 1886. 

9. — Assam Gazette— 

No. 266. — The 8th July, 1886.— Mr. J. T. JelUooe, Officiating 
Depnty Conservator of Forests, 2nd grade, is confirmed in 
that appointment, with effect from the 11th November, 1885. 

10. — Mysore Gazette— 

Nil. 
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1.— Gazette or Ikdu— 


No. 585 —Tht 12th July, 1886.— Mr. J. N. Pickard, Deputy 
Conservator of Forests of the 4th grade in British Burma, is 
permitted to retire from the service, with effect from the 22nd 
May, 1886. 

No. 604.— 23rd July, 1886.— Consequent on the grant of 
furlough to Captain E . S. Wood , Conservator of Forests of 
the 2nd (officiating 1st) grade, in charge of the Oudh Circle 
in the North-Western Provinces and Oudh, the following 
temporary promotions are made, with effeot from the 12th 
August, 1886, or the subsequent date on which Captain Wood 
may avail himself of the leave in question 

Lieut. -Colonel 0. J. van Someren , M.O.L.I. , Conservator of 
ForestB of the 3rd (officiating 2nd) grade in Berar, to officiate 
in the 1st grade of Conservators. 

Mr. H. C. Hill , Deputy Conservator of Forests of the 2nd grade 
in British Burma, and officiating Conservator of Forests of the 
3rd grade in the Punjab, to officiate in the 2nd grade of Con- 
servators. 

Mr. R. H. C. Wliittall, Deputy Conservator of Forests of the 
3rd grade in the Central Provinces, and Assistant Inspector- 
General of Forests and Superintendent of Working-Plans, to 
officiate in the 3rd grade of Conservators, and to have oharge 
of the Oudh Circle in the North-Western Provinces and Ondh. 

No. 702.— 13th August, 1886.— Consequent on the grant of pri- 
vilege leave of absence for two months to Mr, A. L. Heme , 
Conservator of Forests of the 8rd (officiating 2nd) grade in 
Bengal, the following temporary promotions are made 

Mr. E. 0. Chester , Deputy Conservator of Forests of the 8rd 
grade in Bengal, to officiate in the 3rd grade of Conservators, 
and to have charge of the Forest Department in Bengal, with 
effect from the 9th June, 1 886. 

Mr. H. C. Hill, Deputy Conservator of Forests of the 2nd 
grade in Burma, and officiating Conservator of Forests of the 
3rd grade in the Panjab, to officiate in the 2nd grade of Con- 
servators, with effeot from the 21st June, 1886. 

2.— Madras Gazbtt* — 

No. 271.— The 21st July , 1886.— Mr. J. W. Cherry, District 
Forest Officer, Salem, privilege leave for 2 months from or 
after the first proximo, under section 74 of the Civil Leave 
Code, Sixth Edition. 
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Mr. M. 8 L Noronha , First-class Certificate, Agricultural College, 
to be a Forest Ranger, 5th grade, on probation, and do duty 
in Trichinopoly till further orders. 

No. 275 .—The 21st July , 1886.— Mr. Eber Hardie, Sub- Assist- 
ant Conservator of Forests, Tinnevelly, will be considered to 
-have acted as District Forest Officer of the same district dur- 
ing the absence of Mr. Brewer on privilege leave from 6th 
April, 1886. 

No. 276. — Mr. W. Carroll , Sob- Assistant Conservator of For- 
ests, 1st grade, to act as District Forest Officer, Salem, during 
the absenoe of Mr. Cherry on leave, or until further orders. 
The 28rd July 1886. — Mr. M. Callanan is transferred from the 
Bellary District to the Cuddapah District— to join at once. 

The 27th July , 1886. — Mr. H. Kelly , Postmaster, Kodaikanal, to 
act as a Forest Ranger, 5th grade, sub. pro ttm ., on probation 
for six months from the 1st AnguBt, 1886, and do duty in 
the Madura District till further orders. 

The 28th July , 1886. — M. Shums-ud-din Sahib , Ranger, 5th grade 
(acting 4th grade), Salem, six weeks’ leave on medioal certi- 
ficate under section 128 of the Civil Leave Code, in extension 
of that already granted and notified in page 906, Part 1L of 
Fort St. George Gazette , dated 18th June, 1886. 

No. 289. — The 80th July , 1886, — Mr. H. W. Ward , Forest 
Ranger, lBt grade, Cuddapah, to be District Forest Officer, 
Kurnool. 

The 4th August, 1886. — The following officers of the subordinate 
staff of the Northern Circle have passed the Departmental 
Test 

1. K. Strinivaaam, Forest Ranger, Kistna. 

2. Hari Row, Forester, Nellore. 

8. Rama Row , Clerk, Bellary. 

4. L. Eanumanthulu , Forester, Bellary. 

5. Mr. Payrie , Forester, Kurnool. 

6. D. Subbia Naidu , Forester, Nellore. 

7. Venkatesa Mudaliar , Forest Ranger, Nellore. 

8. Sunderappa , Clerk, Vizagapatam. 

No. 296.— The 9th August , 1886.— Mr. C. G. Douglas, Deputy 
Conservator of Forests, Madras, iB granted 2 months’ extension 
of sick leave by the Right Honorable the Secretary of State for 
India. 


The 12th August, 1886 .— The undermentioned officers have passed 
the examination Bet opposite to their names : — 


V. S. Qurunadha Pillai, Sub- Assistant 
Conservator, 2nd grille ( on proba- 
tion), Coimbatore (South), 


Departmental Test in 
Forest Code and Act. 


Mr. S. Solomon, Acting Ranger, 5th 1 
grade, Tinnevelly District, ( Departmental Test in 

A V. Chidambara Aiyar, Forester, 1st r Forestry and Aooonnts. 
grade, South Arcot, ) 


3.— Bombay Gazette — 

The 26th July , 1886,— Messrs. A. Stewart and W. C. Rand res- 
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pectively delivered over and received charge of the office of the 
Divisional Forest Officer, QatnAgiri, on the 17th instant, after 
office hours. 

Messrs. R. S. F . Fagan and H, Mainwaring , Deputy Conser- 
vators of Forests, respectively delivered over and reoeived 
charge of the office of the Divisional Forest Officer, Ahmed- 
nagar, on the 26tb May, 1886, before office hours. 

Messrs. G. S. Hinge , Acting Sub- Assistant Conservator of For- 
ests, SAtAra, and G. K. Betham , Divisional Forest Officer, 
SAtAra, respectively delivered over and received charge of the 
office of the Sub- Assistant Conservator of Forests, SAtAra, and 
Demarcation officer of the Bhor State on the 1st instant, be- 
fore office hours. 

Mr. L. B. Oka , after having delivered over charge of the offioe 
of the Sub- Assistant Conservator of Forests, North ThAna A. . 
Division, on the 29th June last, before office hours, proceeded 
to NAsik and received charge of the office of the Sub- Assistant 
Conservator of Forests, NAsik, on the 3rd instant, before offioe 
hours, from the Divisional Forest Officer, Nasik. 

Mr, G. R. Mahajan, Sub- Assistant Conservator of Forests, 2nd 
grade, returned to duty on the 1st instant, before office hours, 
and was attached to the Conservator’s office temporarily up 
to the 17th idem, when he proceeded to SAtAra and received 
charge of the Sub- Assistant Conservator’s offioe at Satara and 
of the office of the Forest Demarcation of the Bhor State on 
the 22nd idem from the Divisional Forest offioer, SAtara, 
before office hours. 

Mr, N, B. Oka , Sub-ABBiBtant Conservator of ForestB, having 
returned from the Baroda State, received charge of the offioe 
of the Sub- Assistant Conservator of Forests at Nasik on the 
23rd June last, before noon, and proceeded, after handing over 
charge to the Division Forest offioer, NAsik, on the 25th idem, 
after office hours, to Thana, and received charge of the Sub- 
Assistant Conservator’s office, North Thana A. Division, from 
Mr, L, B, Oka on the 29th June last, before office hours. 

No. 55 10 A. — The 3rd August , 1886.— Mr. G. P. Millet , Assistant 
Conservator of Forests, passed, on the 5th instant, an exami- 
nation in MarAthi according to the Higher Standard under 
rule 7 of the rules published in Government Notification, 
No. 2878, dated 4th June, 1880, for the examination of Forest 
officers. 

No. 6836.— The 18th August , 1886.— Mr, Rustofnji H. Mddan , 
L.C.E. , to be 8rd grade Sub-Assistant Conservator of Forests 
vice Mr. R. Ryan, promoted, continuing to act as Assistant 
Conservator. 

Mr. Tuljdrdm Nihdlchand , Head Munshi to the Conservator of 
Forests, Sind Circle, to act as Sub- Assistant Conservator of 
ForestB under the orders of the Conservator, Bind Circle. 

No. 6864. — The 1 7th August, 1886.— Mr. J. L. L. MacGregor , 
Divisional Forest Officer, Belgaum, i* allowed privilege leave 
of absence from the 8th to the 80th September, 1886, both 
days inclusive. 
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No. 5 866.— Afr. Q. P. Assistant Conservator of Forests, 

3rd grade, is promoted to the 2nd grade, with effect from 8th 
April, 1886. 

4. — Calcutta Gazette— 

Nil 

5. — North-Western Provinces and Oddh Gazette— 

No. 1886. — Captain E. S. Wood , 

Conservator of Forests, 2nd grade, Ondh Circle, furlough to 
Europe for fifteen months, with effect from the 12th August, 
1886, or subsequent date. 

No. I _* 9 g ^ 7 -._TA e mh July, 1886.— Mr. W. O. Allan, Offi- 

dating Deputy Conservator of ForestB, 2nd grade, Kheri 
Division, to the charge of the Pilibhit Division and Bhira 
Bub-division, in addition to his own duties, during the absence 
on privilege leave of Lieut.- Colonel J. E. Campbell , or until 
further orders. 

No. The 28th July, 1886.— With effeot from the 3rd 

April, 1886, the date on which Mr. S. E. Wilmot , Deputy 
Conservator of Forests, 4th grade, took 2 months and 15 days’ 
privilege leave — 

Mr. F. B. Bryant } Assistant Conservator of Forests, 1st grade, 
to officiate as Deputy Conservator of ForestB, 4th grade. 

Mr. B. A. Bebachj Assistant Conservator of Forests, 2nd grade, 
to officiate as Assistant CoBBervator of Forests, 1st grade. 

No. n.27^.V 2 ‘ — With effeot from the 18th June, 1886, the date 

on which Mr. S. E. Wilmot returned from privilege leave — 
Afr. F. B. Bryant , officiating Deputy Conservator of Forests, 
4th grade, to revert to his substantive appointment as Assist- 
ant Conservator of ForestB, 1st grade. 

Mr. B. A. Bebschf officiating Assistant Conservator of Forests, 
1st grade, to revert to his substantive appointment as Assistant 
Conservator of Forests, 2nd grade. 

No. -rr!i!Vi«~With effect from the 21st June, 1886, the date 

on which Mr. C. Bagshawe , Deputy Conservator of Forests, 
2nd grade, was appointed to officiate as Conservator of Forests, 
8rd grade — 

Lieut. -Colonel J. E. Campbell Deputy Conservator of Forests, 3rd 
grade, to officiate as Deputy Conservator of Forests, 2nd grade. 
Mr. S. E. Wilmot , Deputy Conservator of Forests, 4th grade, to 
officiate as Deputy Conservator of Forests, 3rd grade. 

Mr. F. B. Bryant , Assistant Conservator of Forests, 1st grade, 
to officiate as Deputy Conservator of Forests, 4th grade. 
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Mr. B. A. Rebsch, Assistant Conservator of Forests, 2nd grade, 
to officiate as Assistant Conservator of Forests, 1st grade. 

6.— PUMJAB GaBBTTB — 


No. 337 .— The 16th August, 1886.— Mr. E. R. Murray , Assistant 
Conservator, Montgomery Division, is granted three months’ 
privilege leave with effect from the afternoon of the 31st July 
1886. 

No. 889.— Mr. C. F. Elliot , Deputy Conservator of Forests, 
Mooltan Division, is appointed to the charge of the Mont- 
gomery Division, in addition to his own duties, with effect from 
the afternoon of the 81st July, 1886, and daring the absence 
on privilege leave of Mr. E. R. Murray , Assistant Conservator. 

No. 842. — The 17th August , 1886.— Mr. W. Shakespear , Deputy 
Conservator, returned to duty on the afternoon of the 81st 
July, 1886, from the three months’ privilege leave granted by 
Funjah Government Gazette Notification No. 221, dated 21st 
May, and resumed charge of the Rawalpindi Division, relieving 
Mr. J . L . Pigot, Assistant Conservator. 

No. 344. — The following reversions are ordered with effect from 
the 1st of August, 1886, in oonsequonce of the return from 
privilege leave of Mr. W. Shakespear , Deputy Conservator, 
3rd grade : — ■ 

Mr. F. O . Lmarchand , officiating Deputy Conservator, 8rd grade, 
to’ revert to Deputy Conservator, 4th grade. 

Mr. L . G. Smith , officiating Deputy Conservator, 4th grade, to 
revert to Assistant Conservator, 1st grade. 

Mr. J. Copeland , officiating Assistant Conservator, 1st grade, to 
revert to Assistant Conservator, 2nd grade. 

7. — Cbntbal Provisoes Gazette— 

No. 8487 .— The 2nd August , 1886.— Mr. Mahomed Ghouse , Bub- 
Assistant Conservator of Forests, availed himself on the fore- 
noon of the 19th ultimo, of the three months’ privilege leave 
granted to him by Notification No. 2832 of 29th June, 1886. 

No. 8620 .— The 10th August, 1886 . — Consequent on the depar- 
ture on three months’ privilege leave of Mr. L . A. W. Rind , 
Deputy Conservator of Forests, 4th grade, in Berar, the fol- 
lowing temporary promotions are made with effect from the 
27th June, 1886. 

Mr. W. King , Assistant Conservator of Forests, 1st grade, to 
Officiate in the 4th grade of Deputy Conservators of Forests. 

Mr. G. F. Taylor , Assistant Conservator of Forests, 2nd grade, 
in Berar, to officiate in the 1st grade of A ss is tant Conserva- 
tors of Forests, 

No. 8621.— Consequent on the departure on three months’ pri- 
vilege leave of Mr. M. S. Fowler, officiating Assistant Conser- 
vator, 1st grade, Mr. R . B. Anthony , Aseistant Conservator, 
2nd grade, is appointed to officiate in the 1st grade of Assist- 
ant Conservators of Forests, with effect from the 6th July, 
1886. 
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8. — Burma Gazetti- 

ng. 21.— The 22nd July , 1886. — Under the provisions of sec- 
tions 71 and 74 of the Civil Leave Code, Mr . P. J. Carter, 
Deputy Conservator of Forests, is granted three months* pri- 
vilege leave, with effect from the 10th August, 1886, or the 
subsequent date on whioh he may avail himself of it. 

No, 25.— The 9th August, 1886.— Under the provisions of sections 
71 and 74 of the Civil Leave Code, privilege leave for three 
months is granted to Mr. T. H. Aplin , Deputy Conservator of 
Forests, with effect from the 17th August, 1886, or the subse- 
quent date on which he may avail himself .of it. 

No. 2 6.— Mr. J. C . Murray, Assistant Conservator of Forests, is 
transferred from the charge of the Shwegun forest sub-division 
to the charge of the South Tenasserim division, Tenasserim 
forest circle. 

No. 27.— Under the provisions of section 180 of Civil Leave 
Code, leave on private affairs for Bix months is granted to Mr. 
C. W. Palmer , Deputy .Conservator of Forests, with effect 
from the date on which he may avail himself of it. 

9. — Assam Gaeettb— 

No. 280. — The 29th July, 1886. — Mr. D. P. Copeland, Assistant 
Conservator of Forests, 2nd grade, is promoted to officiate in 
the 1st grade, with effect from 2nd November, 1885. Mr. 
Copeland is confirmed in the 1 st grade of Assistant Conserva- 
tors, with offeot from 11th November, 1885. 

No. 282. — Privilege leave of absence for two months, under 
section 188, Chapter X. of the Civil Leave Code, is granted 
to Babu Jogeevar Sur , Sub- Assistant Conservator of Forests, 
Nowgong, with effect from the 1st August, 1886, or such sub- 
sequent date as he may avail himself of it. 

No. 288.— Mr J. T. Jellicoe , Deputy Conservator of Forests, 
Darrang, is placed in charge of the Nowgong Forest Division 
in addition to his own duties, during the absence of leave of 
Babu Jogeevar Sur. 

No. 284.— Privilege leave of absence for one month, under section 
188, Chapter X. of the Civil Leave Code, is granted to Babu 
Tari Kieor Oupta, Bub- Assistant Conservator of Forests, Syl- 
het, with effect from the 15th July, 1886, or such subsequent 
date as he may avail himself of it. 


10.— Mysore Gazette— 
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1.— Gaeettb of India — 

No. 780F. — The 8rd September, 1886.— With reference to the 
Notification by the Government of the North-WeBtern Pro- 

Yinoee and Oudh, No. dated the 6th May, 1886, the 

eervices of Mr. A. F. Broun, officiating Deputy Conservator of 
Forests, 4th grade, are replaced at the disposal of that Govern- 
ment, with effect from the 15th July last, 

No. 805F.— The 10th September, 1886. — In supersession of the 
notification of this Department No. 702F., dated the 13th ultimo, 
it is hereby notified that the following temporary promotions are 
made during the absence on seventy-three days’ privilege leave 
of Mr. A. L. Home, Conservator of Forests of the 3rd (officia- 
ting 2nd) grade, in Bengal 

Mr. E. 0. Chester, Deputy Conservator of Forests of the 8rd 
grade, in Bengal, to officiate in the 3rd grade of Conservators, 
and to have charge of the Forest Department in Bengal, from 
the 9th June to the 20th Augnst, 1886 (inclusive). 

Mr. H. C. Hill , officiating Conservator of Forests of the 3rd 
grate, in the Punjab, to officiate in the 2nd grade of Conser- 
vators, from the 2 1st June, to the 12th August, 1886 (in- 
clusive), vide Notifications No. 513F., dated the 19th June, 
and No. 6Q4F., dated the 23rd July, 1886. 

Mr. W. R. Fiaher, b.a., officiating Conservator of Forests of 
the 3rd grade, in charge of the School Circle in the North- 
Western Provinces and Oudh, to officiate in the 2nd grade of 
Conservators from the 13th to the 20th August, 1886 (in- 
clusive), vide Notification No. 51SF., dated the 19th June, 
1886. 

No. 84bF.— The 24th September , 1886.— In supersession of the 
Notification of the Home Department, No. 252 F., dated the 
9th April last, it is hereby notified that Mr. H. H. Davie , De- 
puty Conservator of Forests of the 2nd grade in Bengal and 
officiating in the 1st grade of Deputy Conservators, held the 
appointment of Deputy Conservator of the 1st grade substan- 
tively pro tempore from the 11th November, 1885, to the 20th 
.June, 1886 (inclusive), reverting to his officiating appointment 
in that grade on the 21st June, 1886 ; and that Mr. H. C. Hill, 
Deputy Conservator of the 2nd grade in Burma and officiating 
Conservator of Forests in the Punjab, is appointed permanently 
to the 1st grade of Deputy Conservators, with effect from the 
21st June, 1886. 
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2.— Madras Gazette- 
's 9th August , 1886 , — Mr. H , TT. TFarrf, Forest Ranger 
2nd (officiating 1st) grade, to act as Sub- Assistant Conser- 
vator, 2nd grade, while in charge of the office of District 
Forest officer, Kurnool. 

The 81st August, 1886 . — The following temporary promotions in 
the Forest Department, Northern Circle, will take effect from 
the 17th August, 1886, on which date Mr. 11. H. Ward , 
Forest Banger, 2nd, acting 1st, grade, acted as Sub-Assistant 
Conservator : — 

To act in 1st grade of Forest Rangers 
Mr. T.O. A. Gavdoin , Forest Ranger, 3rd, acting 2nd, grade, 
in Kistna District. 

To act in 2nd grade of Forest Rangers : — 

T. M . Nalla*aumy Naidu , Forest Ranger, 4th, acting 3rd, 
grade, in Nilgiris. 

To act in 3rd grade of Forest Rangers 
D. Srinivasa Jiao , Forest Ranger, 4 th grade, in Nellore. 

To bo Forest Ranger, 5th grade, on probation, in Kurnool:— 
Mr. Payne, Forester, 2nd grade, from 1st September, 1886. 
The 26th August y 1886. — C. M. Maduranay agam Pillai , Forest 
Ranger, 4th grade, (on probation,) Coimbatore (South), is 
granted one month’s privilege leave under section 138 of the 
Civil Leave Code from date of relief. 

The 31 st Avgust , 1886. — In the notification of appointment 
under u Forest,” published at page 1298, Part II. of the Fort 
St. George Gazette , dated 20th August, 1886 — 

For ‘ Mr. H. W. Ward; read ‘ Mr. II. H. Ward.' 

The 8th September , 1886.— T. Venkatasubba Aiyar , Forest Ran- 
ger, 3rd grade, North Arcot, privilege leave for three months 
under section 138 of the Civil Leave Code, from 17th August 
or date of relief. 

Mr. R. S. Bower , b.a., to act as Ranger, 3rd grade, during 
the suspension of Ranger Quadir Hussain Sahib , or until 
further orders. To do duty in North Arcot. 

Mr. C. J . Woutersz, Forest Ranger, 3rd grade, Trichinopoly, 
to act in the 2nd grade until further orders, with effect 
from 1st September, 1886. 

Ramalinga Mudaliyar, Forester, 1st grade, North Arcot, to 
act as Forest Ranger, 3rd grade, during the absence of 
T. Venkatasubba Aiyar , on leave, or until further orders. 

A. Durgayya Nayuduy Ranger, acting 3rd grade, North Arcot, 
and M. Shums-ud-din Sahiby Ranger, acting 4th grade, Salem, 
are confirmed in their respective grades with effect from 1st 
September, 1 886. 

N. Arumuga Mudaliyar, Ranger, acting 2nd grade, Coimbatore 
(South), and Mr. W. P. Rego } Ranger, acting 3rd *gr»de, 
South Canara, to revert to 3rd and 4th grades respectively* 
with effect from 1st September, 1886. 

The 20th September , 1886.-*-S. Coomarasawmy Mudelly, a 
passed Btudent of the Agricultural College, Madras, is appoint* 
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ed to officiate as ForeBt Ranger, 5th grade, vioe Mr. Ward , 
Acting Sab- Assistant Conservator, He is posted to the 
Cnddapah District. 

V. Kalyantirama Iyer , a passed student of the Agricultural 
College, Madras, is appointed to be Forest Ranger, 5th 
grade, on probation, subject to bis passing the Departmental 
Test and the Purveying Tests within one year. He U post- 
ed to the Anantapur District. 

The 22nd September , 1880. — F. S . Ourunada Pillai , Sub- 
Assistant Conservator, 2nd grade, (on probation), Coimbatore 
(South), having passed the Departmental Test in Forest Code 
and Act, is confirmed in his appointment as Sub-Assistant 
Conservator, 2nd grade, from 21st July, 1886, 

C. N. Lakehmnna Rao , Ranger, 3rd grade, Salem District, 
to act br Sub- Assistant ConBorvator of Forests, 2nd grade, 
Wynaad and Palghat, during tho absence of Mr. Howell on 
leave, or until further orders. 

C. Dhansmg , Forester, 2nd grade, to act as Ranger, flth grade, 
in Trichinopoly till further orders. 

T. Mary a Pillai , Ranger, 4 th grade, from Trichinopoly to 
Salem. 

3. — Bombay Gazette — 

The 8th September , 1886. — Messrs. H. W. Keys and R. H. 
Madan , 1st grade Assistant and acting Assistant Conservators 
of ForcKts, respectively delivered over and received charge of 
the office of the Divisional Forest officer, Panch MAhAls, on 
the 3rd September, 1886, before office hours. 

Messrs. R. H. Madan , ucting Assistant Conservator, 3rd grade, 
and S. Hornidge , acting Assistant Conservator of Forests, 
1st grade, and Divisional Forest officer, South Th&na, respec- 
tively delivered over and received charge of the office of the 
Sub-Assistant Conservator of Forests, A sub-division of the 
South Thdna Division, on the forenoon of the 1st instant. 

The 14th September , 1880.— Messrs. J. L. L. MacGregor and 
H. E. Andrews, respectively delivered over and received charge 
of tho office of the Divisional Forest Officer, Belgaum, on the 
8th instant, after office hours. 

4. — Calcutta Gazette— 

The 2nd September , 1880 . — Three months* examination leave, 
under section 57 of the Forest Department Code, is granted 
to Mr. E. E. Wylly , Sub-Assistant Conservator of Forests, 
in charge of the Khoorda sub-division of the Orissa Forest 
^Division, with effect from the forenoon of the 16th August, 
' 1886, on being relieved of his duties by Mr. H. H. Davit , 
Deputy Conservator of Forests, Orissa Forest Division, who 
will remain in temporary charge of the sub-division in addition 
to his other duties during Mr. Wylly ’a absence on leave, or 
until farther orders. 
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The 14th September , 1886.— Conieqnent on three months’ pri- 
rilege leave of absence, from the 16th April, 1886, having 
been granted to Mr. F. B. Maneon , Deputy Conservator of 
Forests of the 8rd grade, and on the temporary promotion of 
Mr. E. 0, Cheater , Deputy Conservator of Forests of the 3rd 
grade, to officiate as Conservator of Forests in Bengal from the 
9th June, 18S6, the following temporary promotions are 
made : — 

Mr. W. M. Oreen , Deputy Conservator, 4th grade, to officiate 
in the 3rd grade of Deputy Conservators from the 16th 
April, to tbe 20th Augnet, 1886. 

Mr. W. Johnston , Deputy Conservator, 4th grade, to officiate 
in the 8rd grade of Deputy Conservators from the 9th June 
to the 16th July, 1886. 

The 16th September , 1886. — The following transfers and postings 
are ordered : — 

Mr. W. Johnston, Deputy Conservator of Forests, is transfer- 
red from the Teesta sub-division of the Darjeeling Division 
to the charge of the Julpigoree Division. 

Mr. A. R. Grant, Deputy Conservator of Forests, is transfer- 
red at his own request from the Julpigoree Forest Division 
to the charge of the Teesta Forest sub-division. 

Mr. Johnston will make over temporary charge of the Teesta 
sub-division to Mr. W. M. Green, Deputy Conservator of 
Forests, Daijeeling sub-division, who will retain charge of 
both sub-divinions, until relieved by Mr. Grant . 

The 16th September , 1886. — Examination leave for two months, 
under section 57, Part III., Chapter I. of the Forest Depart- 
ment Code, is granted to Mr. H. D. D. French , Assistant Con- 
servator of Forests, attached to the Working Plans Division 
with effect from the 3rd instant. 

5.— North-Webtebn Pkovinoks and Oudh Gazette — 

No. — The 8rd September , 1886. — Mr. B. A. Rebsch , 

Assistant Conservator of Forests, Gonda Division, to the 
charge of the Bahraich Forests Division, in addition to his 
own duties, with effect from the afternoon of the 31st July, 
1886. 

A74A 

No. J 1497 ^—The 6th September , 1886. — With effect from the 
27th July, 1886— 

Mr. W \ G. Allan , Deputy Conservator of Forosts, 8rd grade, 
officiating in the 2nd grade, to be confirmed in the latter 
grade; 

Mr. J. M. Braidwood , Deputy Conservator of Forests, 4th 
grade, officiating in the 3rd grade, to be confirmed in tbe 
latter grade ; 

Mr. N. Hearle, Assistant Conservator of Forests, 1st grade, 
officiating Deputy Conservator of Forests, 4th grade, to be 
Deputy Conservator of Forests, 4th grade ; 

Mr. M. H. Clifford, Assistant Conservator of Fonats, 2nd 
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grade, officiating in the let grade, to be confirmed in the Utter 
grade. 

6. — Pro jab Gamtti — 

No. 315. — The 21st August, 1886.— Mr. J. Copeland, Assistant 
Conservator of Forests, 2nd grade, is, on return from the 
privilege leave of absence granted to him bj Punjab Govern- 
ment Notification No. 257, dated the 11th of June, 1686, 
transferred for Bervice in Burma as a substantive Assistant 
Conservator of the 1st grade. 

No. 871.— ^The 4th September, 1 886. — Mr. W. E, D' Avcy, Deputy 
Conservator of Forests, in charge of the Working Plans 
Division, is granted furlough for two years under Section 50 
of the Civil Leave Code, with the usual subsidiary leave. 
Mr. D'Arcy availed himself of the subsidiary leave on the 
forenoon of the 25th August, 1886. 

No. 871J.— Afr. J. L . Bigot , Assistant Conservator of Forests, 
Rawalpindi Division, is transferred to the charge of the 
Working Plans Division, which he received from Mr. W. E. 
D'Arcy on the afternoon of the 24th August, 1886. 

No. 377. — The 8th September , 1886.— Mr. J. Copeland, Assist- 
ant Conservator of Forests, reported his return to duty on 
the afternoon of the 28th August from the privilege leave for 
three months granted by Punjab Government Gatette Notifi- 
cation, No. 257, dated 11th June, 1886, and proceeded to 
Burma, to which Province he has been transferred by Punjab 
Government Gazette Notification, No. 315, dated 21st August, 
1886. 

7. — Central Provinces Gazette — 

Nil. 

8. — Burma Gazitti — 

No. 28.— The 16th August, 1886. — Mr. C . Ingram, Probationary 
Sub- Assistant Conservator of Forests, » confirmed in the 
grade of Sub-Assistant Conservator of Forests, with effect 
from the 1st July, 1886. 

No. 29 .—The 18th August, 1886.— Under the provisions of sec- 
tion J88 of the Civil Leave Code, privilege leave for fifteen 
days was granted to Mr. T. A. Hauxuell , Assistant Conser- 
vator of Forests, in extension of the leave granted to him in 
this Department Notification No. 17 (Forests), datod the 7th 
June, 1886. 

9. — Assam Gazette— 

No. 857. — The 20th September, 1886.— Baku Tara Kisor Gvpta t 
Bub-Assistant Conservator of Forests, reported his return from 
privilege leave and resumed charge of the Bylhet Forest Divi- 
rion on the forenoon of the 18th instant. 

No. 858 .—The 22nd September , 1886.— Mr. F. S. Barker, As- 
sistant Conservator of Forests, 1st grade, Lakhimpnr, is trans- 
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f erred to Bibsigar and plaoed in charge of the Bibsdgar Forest 
Division. 

No. 859. — Mr. C . 0 . D. Fordyce , Assistant Oonaerrator of 
Forests, 1st grade, Sibsdgar, is transferred to Dibrugarh, and 
placed in charge of the Lakhimpur Forest Division. 


10.— Mtsoix Gazittj 
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1. — Gazette of India— 

Nil. 

2. — Madras Gazette— 


The 30th September^ 1886.^— Mr. M. S. Noronha, Forest Hunger, 
5th grade, (on probation,) is transferred from Trichinopoly to 
the South Oanara district. 

The 14th October , 1886. — T. VenJcataaubba Aiyar, Forest Ran- 
ger, 8rd grade, North Arcot, on 29th September, 1886. 

Mr. E. F. R. Richter , to be Forest Ranger, 5th grade, on 
probation for one year from date of joining. 

Ramalinga Mudaliar , Forester, 1st grade, to aot as Forest 
Ranger, 5th grade, (sub. pro tem.) } North Arcot, from 80th 
September, 1886, until further orders. 

The 23rd October , 1888.— M, R. Ry. V. A. Parthaearathy Moo - 
delly, Manager, office of Conservator of Forests, Southern 
Circle, has been recalled to duty on the I5th instant from the 
privilege leave .published in page 1608, Part II. of the Fort St. 
George Gazette , dated 8th October, 1886. 

8.— Bombay Gazette — 

The 12th October , 1886,—Meeere . C. E. Froet , o.i., and R . H. 
Madan r Forest SAtlement Officer, NAsik, and Acting Assistant 
Conservator of Forests, respectively delivered over and received 
charge of the office of the Divisional Forest Officer, NAsik, on 
the 6th October, 1886, forenoon. 

Meeera. W. G. Betham , and C. E. Fro$t } o.s., Deputy Conser- 
vator of Forests, 3rd grade, and Forest Settlement Officer, 
NAsik, respectively delivered over and received charge of the 
office of the Divisional Forest offioe, Nasik,on the 4th Octo- 
ber 1 866, after noon. 

Meeera, R. H. Madan and H. W. Keys, Assistant Conservator 
of Forests, and Acting Assistant Conservator of Forests, 
respectively delivered over and received charge of the offioe 
of the Divisional Forest Officer, Panch MahAls, on the 4th 
October, 1886, before office hours. 

No. 7622.— The 27th October , 1886.— Mr. W. R. A. Wallinger , 
Deputy Conservator of Forests, 1st grade, has been granted an 
extension for six months of the furlongh on medical certificate 
for one year allowed him by Government Notification No. 8821, 
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dated 80th October, 1885, published At page 1278 of the Bom- 
bay Government Gazette, Part 1., of 5th November, 1885. 

No. 7626 . — The 10th October , 1886.— Mr. G . M . Ryan, Bub- 
Aesistant Conservator of Forests, 8rd grade, haB been allowed 
by Her Majesty's Secretary of State for India an extension of 
leave for three months on sick certificate. 

4. — Calcutta Gazette— 

The 25th September , 1886. — Mr. A. L. Home , Conservator of 
Forests, 8rd grade, Bengal, was granted privilege leave of ab- 
sence from the 9th June, 1886, to the 20th August following, 
both days inclusive, under sections 71 to 74, Chapter V. of the 
Civil Leave Code. 

The 16th October , 1856.— The following transfers and postings 
are ordered : — 

Mr. J. C. Mendee , Snb- Assistant Conservator of Forests, is 
transferred from the Kurseong Sub-division of the Darjeeling 
Division to the charge of the Palamow Sub-division of the 
Chota Nagpore Division. 

Mr. C. A. G. Lillingeton , Deputy Conservator of Forests, is 
transferred from the Palamow Sub-division of the Chota 
Nagpore Division to the charge of the Kurseong Sub-division 
of the Daijeeling Division. 

Mr. W. M. Green , Deputy Conservator of Forests, Daijeeling 
Hub -division, will assume charge of the Kurseong Sub-division 
from Mr. J. C. Mendee , and will hold charge of that Sub- 
division in addition to his other duties, until relieved by Mr. 
Lillingeton . 

Mr. E . E. Wylly , Sub- Assistant Conservator of Forests, is 
transferred from the Khorda Sub-division of the Orissa Divi- 
sion to the Sunderbans Division, to which Division he will be 
attached with head-quarters at Khoolna. Mr. H. H. Davie , 
Deputy Conservator of Forests, Orissa Division, will hold 
charge of the Khorda Sub-division of that Division in addition 
to his other duties until further orders. 

5. — North-Western Provinces and Oudh Gazette — 

No. The 11th October, 1886.- Mr. N.Eearle, Offioi- 

ating Deputy Conservator of Forests, 3rd grade, attached to 
the Central Circle, on return from privilege leave, to the 
School Circle on special duty, to complete the working plans of 
the Tehri Forests and valuation of Deoban forests. 

AA7K 

No. x — — 18th October , 1886 .— With effeot from the 

26th July, 1886, the date on which Mr. A. Smythiee returned 
from deputation— 

Mr. A. Smythiee, Deputy Conservator of Forests, 4th grade, 
to officiate as Deputy Conservator of Forests, 3rd grade ; 
Mr. S. E. Wtlmot , Officiating Deputy Conservator of Forests, 
8rd grade, to revert to his substantive appointment as Deputy 
Conservator of Forests, 4tk grade ; 
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Mr. F. B . Bryant , Officiating Deputy Conservator of Forests 
4th grade, to revert to his substantive appointment as Assist- 
ant Conservator of Forests, 1st grade; 

Mr. B. A. Rebsch, Officiating Assistant Conservator of For- 
ests, 1st grade, to revert to his substantive appointment as 
Assistant Conservator of Forests. 2nd erode. 

4476 ° 

No. effeot from the 27th Jul y» 1886, the date 

on which Mr. IF. O. Allan was confirmed as Deputy Conser- 
vator of Forests, 2nd grade— 

Mr. J. M. Braidvoood , Deputy Conservator of Forests, 3rd 
grade, to officiate as Deputy Conservator of Forests, 2nd 
grade. 

4477 

No. j2.279.4l3 * — With effect fr° m the 27th July, 1886, the date 

on which Mr. J . M. Braidwood was confirmed aB Deputy Con- 
servator of Forests, 8rd grade — 

Mr. S. E. Wilmot , Deputy Conservator of Forests, 4th grade, 
to officiate as Deputy Conservator of Forests, 3rd grade. 

li 7ft _ 

No. ' 22.279.4,4 * — With e ^ eot from tlie 27th J«ly, 1886, the date 

on which Mr. N. Hearlt was confirmed as Deputy Conservator 
of Forests, 4th grade — 

Mr. F. B. Biyant , Assistant Conservator of Forests, 1st 
grade, to officiate as Deputy Conservator of Forests, 4th 
grade. 

44-79 

NO. 2 2-279 ~ 4- 1s' — W ith e ^ eCt * r ° m 27t ^ 1886 > d** 6 

on which Mr. M. H. Clifford was confirmed as Assistant Con- 
servator of Forests, lBt grade — 

Mr. B. A. Rebach , Assistant Conservator of Forests, 2nd grade, 
to officiate as Assistant Conservator of Forests, 1st grade. 

No. 22 279°£6 ‘ — With f rom the afternoon of the 81st July, 
1886, the date on which the services of Mr. E . P. Danaey , 
Officiating Deputy Conservator of Forests, 8rd grade, were 
placed at the disposal of the Government of India, Home De- 
partment— 

Mr. N. Hearle, Deputy Conservator of Forests, 4th grade, to 
officiate as Deputy Conservator of Forests, 3rd grade ; 

Mr. M. H. Clifford , Assistant Conservator of Forests, 1st 
grade, to officiate as Deputy Conservator of Forests, 4th 
gvade. 

No. 2j 370 y y* — With effect from the 5th August, 1886, vice Mr. 

W. R. J. Brereton t Deputy Conservator of Forests, 1st grade, 
absent on privilege leave — 

Jlfr. A. S my t hies. Officiating Deputy Conservator of Forests, 
8rd grade, to officiate as Deputy Conservator of Forests, 2nd 
grade; 

Mr. E. F. Litchfield , Officiating Deputy Conservator of For- 
ests, 4th grade, to officiate as Deputy Conservator of Forests, 
8 rd grade ; 

Mr. A. O. Hobait- Hampden , Officiating Assistant Conser- 
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vator of Forests, 1st grade, to officiate as Deputy Oonsern- 
tor of Forests, 4th grade. 

No. — With effect from the 7th August, 1886, vice Mr. 

N. Hear le , Officiating Deputy Conservator of Forests, 8rd grade, 
absent on privilege leave. 

Mr. A . F. Broun , Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Deputy Conservator of Forests, 3rd 
grade; 

Mr. A. Campbell , Officiating Assistant Conservator of Forests, 
1st grade, to officiate as Deputy Conservator of Forests, 4th 
grade. 

4.4.00 

No. h 279 4 9 * — With effect from the 4th September, 1886, vice 

Lieutenant-Colonel J. E. Campbell , Officiating Deputy Conser- 
vator of Forests, 2nd grade, absent on privilege leave — 

Mr. S. E. Wx'/mof, Officiating Deputy Conservator of Forests, 
3rd grade, to officiate as Deputy Conservator of Forests, 2nd 
grade ; 

Mr. F. B. Bryant ) Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Deputy Conservator of Forests, 
3rd grade ; 

Mr. B. A. Ziebach, Officiating Assistant Conservator of For- 
ests, 1st grade, to officiate as Deputy Conservator of Forests, 
4th grade. 

No. n.*2^) 8 4.io""With effect from the 24th September, 1886, th« 
date on which Mr. W. R. J. Brereton , Deputy Conservator of 
Forests, 1st grade, returned from privilege leave — 

Mr. S. E. Wilmot , Officiating Deputy Conservator of Forests, 
2nd grade, to officiate as Deputy Conservator of Forests, 
3rd grade ; 

Mr. F. B. Bryant , Officiating Deputy Conservator of Forests, 
3rd grade, to officiate as Deputy Conservator of Forests, 4th 
grade ; 

Mr. B. A. Rebech , Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Assistant Conservator of Forests, 
1 st grade. 

No. ff .44g!f 7 . i3 ’ — ?he 13th October , 1886. — In this Department 

0004, 

Notification No. 3^4 4^17^ 2* d*ted the 8th September, 1886, after 

the words “ with effect from the afternoon of the* 8 1st July, 
1886," add “ the date on which Mr. E. P. Daneey , Deputy 
Conservator of Forests, relinquished charge of the latter 
Division. 


6. — Punjab Gasittb — 


No. 7185 . — The 22nd October , 1886 .— With the sanction of the 
Punjab Government the Financial Com- 
missioner issues the following instructions 
for the regulation of the proceedings taken 
by Forest officers under Section 67 of the 
Indian Forest Act (No. VII. of 1878). 


Foaamu 

InatrnetloM tor refutation of 
pmMdlnm token by Foreet Of* 
Seen under Section 67 of the 
Fereet Act, No. VKX of 1878, 



BXT&AOTfl FIOM OFFICIAL OAZBTT18. 


2.— By the notifications quoted in the margin, all Deputy Con- 
servators, Assistant Conservators and Bub- 
Pnjrt QoTernmrat, Vo. fin, Assistant Conservators of Forests, when 
with in charge of Forest Divisions, are empow- 
tb« iut ordw fixing tiw limit* of to make certain compositions in ao- 

that* DirUioai. cordance with the terms of Section 67 of 

the Indian Forest Act, with persons who are reasonably sus- 
pected of haring committed a forest offenoe. 

8, It is obvious that as a general rule powers such as those 

conferred by Section 67 should be exercised in personal com- 
munication with the person affected by them, and it should 
only rarely be necessary to proceed on written reports of subor- 
dinates, and in the absence of the person offering the composi- 
tion. At the same time when the amount of damage done it 
insignificant, if it is neceBBary to take compensation at all, it 
would be manifestly inequitable to drag a herdsman a long 
distance in order to make a petty payment of a rupee or two 
to the Forest officer. In all such cases in which Forest officer* 
accept compositions under Section 67, otherwise than in person- 
al communication with the person offering the composition, the 
Financial Commissioner directs that this circumstance, and tha 
reason for it, shall be noted in the Register prescribed by para- 
graph 7 of this Circular. _ 

4 -The Financial Commissioner sIbo desires Deputy^mmii- 
aioners and Forest officer., to bearinmmd t^ th. mer. f«t 
that cattle have trespassed in reserve forests does not Iw iue« 
constitute a reasonable suepioion of the commission of a fo 
offenoe. In addition to the fact of the treepaee there muet be 
reasonable grounds to suspect that it wee 
mitted by the person offering the composition. When a«*p 
ing a composition the Forest officer should reco ( .. 

4 of Register appended) what these grounds ara m the parfa- 

b!— it °is also necessary to remember that wmpoeiti oM *ob« 
paid is by way .of compensation for "7 *£*£*3* 
hare been committed, and not by way of a fiu®- 
should, therefore, ho’ fairly estimated bjtheFore.toffi«* on 
facta brought to hie notice, and should not be asnww 
probable. *And if, with reference to the «rcnm.tan«s rf 
Lae, the Forest offieer considers *at a composibon rmtaetjd 
in thir manner will not be suitable, be should bnng the cue 

he may release on payment of its value any prop J 

Mb ;?• ifs.VtSfSS 

such property ehonld be fairly estimated. I k. 

Uunw'llLgto release the property aemed, 
best to refrain from compounding the ^ oii# 

release the property seined necessitates a reference of »e caw 

7!Lm M FHtiMW Commission er f°rther Airecta Ui«t r ^ > ^°| 

proceedings preliminary to a demand for compensation no 
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as brief and informal y possible. Every officer empowered 
under Section 67 of the Aot should keep a Register in the form 
appended, in which he will enter in his own hand, ae they oecnr, 
the eaaee dealt with under that Section — only those oases need 
be entered in which a composition is actually paid. 

Form of Register referred to in paragraph 7 . 


1 

S 

3 

4 

5 

OB 

8 

9 

Serial Fa 

Name and descrip- 
tion of offender. 

Forest in which of- 
fence was committed. 

111 
e 8*S . 

m 

g-s«s 

ft* 

Detail of property 
seised. 

Composition paid. 

Date of payment 

Signature of com- 
pounding officer. 

On account of 
damage caused 
by offence. 

On account of 
value of property 
seized and released. 


1 

\ 

1 






' 



7*— Cmtual PaoTiirois Giutti— 


Mo. 4780 .— The 14th October , 1886, — Mr. Mahadeo R ao Pal- 
naitkar, Sab-Assistant Oonserrator of Forests, availed himself, 
eft the afternoon of the 1st current, of the one month’s privilege 
leave granted him by Kotifieation No. 4057 of 4th September, 

1888. 

8w— BuiMi, Ginne- 
MiL 




Mil 

10. — Misoai Gatittb— 

MU. 











^XTRACTS PROM pFPICIAL pAZETTES. 


1. — Gazette of India— 

No. 1000.— The 26th November , 1886, — Mr. E . P. Danny, 

'Assistant Inspector General of Forests and Superintendent 
of Working- Plans, is granted privilege leave of absence for 
three weeks, with effect from the 3rd January, 1887. 

2. — Madras Gazette — 

No. 894. — The 6th November, 1886.'— The Right Honorable the 
Secretary of State for India has permitted Mr. A. W. Feet , 
Deputy Conservator of Forests, to retnm to duty within the 
period of his leave. 

The 6th November , 1886. — Mr. C. P. Howell , Sob- Assistant 
Conservator of Forests, Wynaad and Palghat, is granted two 
months and fourteen days’ privilege leave, under section 188 of 
the Civil Leave Code, with effect from the 22nd September, 

1886. ... -n tt 

This supersedes the notification published on page 1588, Part II. 
of the Fort St. George Gazette , dated 17th September, 1886. 

In page 1560 of Part IL of the Fort St. George Gazette , dated 
24th September, 1886, containing the appointment of C. N. 
Lakshmana Jiao, as Acting Sub- Assistant Conservator of For- 
ests, 2nd grade, the words 44 during the absence of Mr. Howell 
on leave or” should be omitted. 

No. 404.— The 17th November , 1886.— Mr. E. D. M. Hooper, 
Deputy Conservator of Forests, 8rd grade, having reported his 
return from extraordinary leave on the forenoon of the 15th 
November, 1886, the unexpired portion of his leave notified at 
page 872, Part I. of the Fort St. George Gazette, dated 1st 
October, 1886, is cancelled at his own request. 

No. llO. — The 18th November , 1886. — Mr. E. D, M. Hooper, 
Deputy Conservator of Forests, 3rd grade, District Forest 
Officer, Bellary, to be District Forest Officer, Kunool. 

The 19th November, 1886.— Mr. S. Homidge, A.M.I.C.B., As- 
sistant Conservator of Forests, delivered over and Mr. R. a. 
Modem, Acting Assistant Conservator of Foreete, i 
charge of th. A. Sob* divisional Forest office of South Thane 
in the forenoon of th* 6th November, 1886. 

No. 414 —Th. S8rd Novmnhr, J 886. —Mr. E. D. M. Eooper, 

d grade, will be considered 
le 15th November, 1886, to 
at Eurnool. 


Deputy Conservator of Forests, 8i 
to have been on special duty from tl 
the date of joining his appointment 
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No. 421. — The 80th November , 1886. — Mr. A. W. Peet , Deputy 
Conservator of Forests ) 2nd grade, to act as District Forest 
Officer, Madura, during the absence of Mr. Gass on leave, or 
until further orders. 

No. 422.— Mr. W. C. Eayne , Deputy Conservator of Forests, 
3rd grade, to be District Forest Officer, Coimbatore (North). 
No. 423.— Mr. A. W. C. Stanbrough , Deputy Conservator of 
Forests, 4th grade, to be District Forest Officer, Tanjoro, from 
date of assuming charge, in addition, and without prejudice, 
to his duties as District Forest Officer, Trichinopoly. 

8. — Bombay Gazette — 

The 9th November , 1886. — Messrs. R. E. Madan , Acting As- 
sistant Conservator of Forests, 3rd grade, and W. G. Betham , 
Deputy Conservator of Forests, 3rd grade, respectively deliver- 
ed over and received charge of the Divisional Forest office, 
NAsik, on the 5th November, 1880, forenoon. 

No. 8444. — The 30th November , 1886. — Mr. W. A. Talbot t 
Deputy Conservator of Forests, 4th grade, has been allowed 
by Her Majesty’s Secretary of (State for India on extension of 
furlough for Bix months. 

4.— Calcutta Gazette— 


JW. 


5. — North-Western Provinces and Oudh Gazette — 

eloi 

No. fi 7 g 7 9 .£ f 5 ‘ — The 24th November. 1886 . — In the Notification 
4482 

from this Department, No. jj--— dated the 18th October, 1886, 

promoting certain Forest Officers vice Mr. N. Hearle on privi- 
lege leave, for “ 7th August," read “ 5th August.” 

No. *° th Novemher i 1886.— In the Notification 

4481 

from this Department, No. jj- 279 ^ -, dated the 18th October, 

1886, promoting certain Forest Officers vice Mr. R. J. Brereton 
on privilege leave, for “ 5th August,” read “4th August.” 

No. — In the Notification from this Department, No. 

4483 

n^ 7 M’ dated the 13th October, 1886, promoting certain For- 
ests Officers vice Lieutenant-Colonel J. E. Campbell on privi- 
lege leave, for “4th September,” read “3rd September.” 

6. — Punjab Gazette— 

No. 468. — The 16th November , 1886.— In continuation of Punjab 
Government Octette Notification No. 437, dated 27th October, 
1886, it is hereby notified that' Mr. A • L . Melntirt , Assistant 
Conservator, reported his return to duty from Examination 
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leave on the forenoon of the 28th idem on which date he assum- 
ed charge of the Working Plans Division. 

7.— Central Provinces Gazette— 

No. 5046. — The 4th November , 188G. — Mr. Mahomed 0 house , Bub- 
Assistant Conservator of Forests, returned from the privilege 
leave granted to him by Notification No. 2832, dated 29th 
June, 1886, and resumed charge of his duties in the Balaghat 
district on the afternoon of tho 18th ultimo. 

No. 5131. — The 12th November , 1886. — Three weeks’ sick leave 
is granted to Mr. J. McKee , Deputy Conservator of Forests, 
from the afternoon of the 2nd September, 1886. 

Notification No. 3917, dated 27th August, 1886, is oanoellecL 
No. 5132. — Mr. J. McKee , Deputy Conservator of Forests, is 
transferred from the Direction to the Hoshangabad Division. 

On being relieved by Mr. McKee, Deputy Conservator of For- 
ests, Colonel H. C . T. Jarretty v.c., Deputy Conservator of 
Forests, is transferred to the Saugor Division. 

No. 5133. — Mr. J. McKee , Deputy Conservator of Forests, 
received charge of the Hoshangabad Division from CvUmel H. 
C. T. Jarretty v.o., Deputy Conservator of Forests, on the 
forenoon of the 23rd September, 1886. 

Colonel U. C . T. Jarrett , v.c., Deputy Conservator of For- 
ests, received charge of the Saugor Division from Mr. W. P • 
ThomaSy Deputy Conservator of Forests, on the forenoon 
of the 11th October, 1886. 

Mr. W. P. Thomas f Deputy Conservator of Forests, is trans- 
ferred to the Narsinghpur District. 

No. 5134. — Mr. M. S. Fowler , Assistant Conservator of For- 
ests, returned to duty on the forenoon of the 6th October, 1886, 
from the privilege leave granted to him by Notification No. 
2738, dated 23rd June, 1886. 

Mr. M. S. Fowler , Assistant Conservator of Foreate, is posted 
to the Hoshangabad Division, which he joined on the after- 
noon of the 12th October, 1886. 

No. 5135. — One year’s furlough is granted to Mr. J. McKee , 
Depaty Conservator of Forests, under Section 132, Chapter X., 
of the Civil Leave Code, from the 1st instant, or the subse- 
quent date on which he may avail himaelf of it. 

No. 5318.- The 19th November , 1886.— In Notification No. 5125, 
dated°llth instant, regarding the date on which Mr* Mvttanah , 
Officiating Assistant Conservator of Forests, 8rd grade, joined 
tho Mandla Division— 

/or, " the 14th instanty before noon 
ready "the 14th ultimo, before noon.’* 

No. 5348. — The 23rd November , 1886. — Mr. Mahadeo Kao Pul - 
naiikar, Sub- Assistant Conservator of Forests, returned from 
the privilege leave granted to him by Notification No. 4057, 
dated 4th September, 1886, and resumed charge of his duties in 
the Mandla Division on the forenoon of the 2nd instant. 

No. 6416.— The 26th November , 1886.— Mr. J. McKee , Deputy 
Conservator of Forests, availed himself, on the afternoon of the 
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7th instant, of the one year's furlough granted him by Notifica- 
tion No. 5185, dated the 12th idem, making oyer charge of the 
Hoshangabad Forest Division to Mr . M. S. Fowler, Assistant 
Conservator of Forests. 

8. — Burma Gazittr — 

No, 44. — The 3rd November , 1886. — Mr, P, J, Carter , Deputy 
Conservator of Forests, is transferred to the Andamans. 

No. 45. — Mr. M, H . Ferrari , Deputy Conservator of Forests, 
on arrival in Burma, is posted to the charge of the Ataran 
Division, Tenasserim Circle. 

No, 46. — Mr, T, H, Aplin , Deputy Conservator of Forests, on 
return from privilege leave, is posted to the charge of the Thar- 
rawaddy Division. 

No, 47. — Captain C, T. Bingham , Deputy Conservator of For- 
ests, is appointed to the charge of the Rangoon Division. 

No, 48. — Mr. H. B , Ward , Deputy Conservator of Forests, is 
appointed to the oharge of the W cstem Division. 

No, 49 .— J/r. J. Copeland , officiating Deputy Conservator of 
Forests, is appointed to the charge of the Bhwegyin Division. 

9. — Assam Gaktth— 

No, 402. — The 18th November , 1886. — Mr. F. S . Barker, As- 
sistant Conservator of Forests, on return from privilege leave, 
assumed oharge of the Sibsagar Forest Division from Mr. C. 0. 
D. Fordyct on the afternoon of the 1st November, 1886. 

No. 408. — The 21 8t November, 1886 . — Consequent on the tem- 
porary promotion of Mr. W. M. Green, Deputy Conservator, 4th 
grade, in Bengal, to 3rd grade of Deputy Conservator from 
the 16th April to the 20th August, 1886, the Chief Commis- 
sioner is pleased to sanction the following temporary promotions 
in the ForeBt Department, Assam 

Mr. C. G. D. Fordyce , Assistant Conservator of the 1st grade, 
to officiate as Deputy Conservator of the 4th grade from the 
16th April to the 20th August, 1886. 

Mr. T. J. Campbell, Assistant Conservator of the 2nd grade, 
to officiate in the lBt grade of Assistant Conservators from 
the 16th April to the 20th August, 1886. 

10. — Htsobi Gazbtti — 



REPORT 


ON 

BOTANICAL TOUR IN MERWAltA (RAjPUTANA) 

MADE IN 

JANUARY 1886. 

I left Agra by train on the 2nd of January for Be&war in Merwdra 
arriving there on the following afternoon. 

After making the necessary arrangements, through the tahsildar, 
for camels, &c., I started the next morning in the direction of Tod- 
garh, formerly a large missionary station. This place is on the top 
of the Aravalli range of hills, and is distant about 50 miles south of 
Bedwar. 

The country in the immediate neighbourhood of Bedwar is com- 
paratively flat. There is a good road to Todgarh, level as far as Jawi- 
lar, which is the first halting-stage. After this it becomei more and 
more of a hill road, winding through fertile valleys, and eventually 
tra\ersing a portion of the Aravalli range within a few miles of Tod- 
garh. Portions of the level section of the road between Beiwar and 
Jawajar are well shaded by trees of various kinds, including the fol- 
lowing : — 

Acacia arabica (babul) , together Dalbergia Sissoo (shisham ) . 

with the cupressiform var- * Melia indica (mm). 

iety). * Pongamia glabra (kurrus). 

A. leucophlcea (arinj). Prosopis spicigera (khejra). 

Albizzia Lebbek (sir it). * Salvadora persica (jal). 

* Balanites aegyptiaca (hihgota). Tamarix gallica (jhau). 

I have marked with an asterisk those which appeared to me to be 
most suitable for the purpose, as they thrive well and give good 
shade. Shisham should be planted only where it can get plenty of 
moisture at the roots. In saline soils, of which I saw frequent evi- 
dences alongside this road t arinj, khejra , and jhau are suitable. 

I noticed several patches of reh efflorescence on the low-lying 
parts, |)ut its effect on the vegetation, both cultivated and sponta- 
neous, struck me as being far less injurious than is the case in the 
doab of the Gangetic plain, where 1 had recently been travelling. 
Whether this difference be due to different chemical composition of 
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the reh, or to mechanical causes resulting from the configuration of 
the country and its effect on the surface drainage, I had no sufficient 
means of ascertaining. On a patch of pure efflorescent reh, in addi- 
tion to the usar grass ( Sporobolus tenacissimus ) , dib (Eragrostis cyno - 
suroides) ,ahd other characteristic species, I gathered some quite healthy 
specimens of dub grass (Cynodon Dactylon ), which last is not to be 
found on anything approaching bad usar land in the North-West Pro- 
vinces. 

The Jaw£jar inspection bungalow is prettily situated on some 
rising ground which overlooks a large sneet of water, the Jawijar 
tank. There are some remarkably fine specimens of kikar and Ficus 
close to the bungalow, which make it pleasantly cool and shady. 

After leaving Jawijar the country becomes more hilly, and the 
vegetation alters considerably. The hills in this part are all unre- 
served, and open to promiscuous grazing. The following is a list of 
the plants which characterize the vegetation of these dry unpromising- 
looking hills : — 


Acacia Jacquemontii. 

„ leucophlcea. 

„ Senegal. 

Andropogon foveolatus. 

Anogeissus pendula (greatly 
altered in habit from expo- 
sure). 

Aristidai, spp. 

Arthraxon echinatum. 

Balanites Roxburghii. 

Balsamodendron Mukul. 

Calotropis gigantea. 

Capparis aphylla, 

Crotalaria Burhia. 

Daemia extensa (climbing over 
bushes). 

Dichrostachys cinerea. 

Eragrostis bifaria. 

„ ciliaris. 

Euphorbia Nivulia. 

Fagonia arabipa. 


Grewia pilosa. 

„ populifolia. 
Gymnosporia montana. 
Heteropogon con tortus. 
Indigofera cordifolia. 

„ enneaphylla. 

Lepidagathis Hamiltoniana. 

„ trinervis. 

Me Ian ocen chris Royleana. 
Oropetium Thomaum. 
Orthanthera viminea. 
Prosopis spicigera. 

Rhus mysorensis. 
Rhynchosia minima. 
Tephrosia purpurea. 

Tragus racemosus. 

Tribulus terrestfis. 
Vemonia ciner&scens. 

Vitis carnosa. 

Vogelia indica. 

2izyphus nummularia. 


* The reserved tracts contain the same species ; but, owing to shel- 
ter and protection, many of them are not easily recognized as being 
identical with the misshapen and stunted forms to which exposure 
and overgrazing reduce them. 

From Jessakhera, where I halted for a night, the road crosses over 
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a portion of the Aravalli range, descending on the further side to a 
place called Bhim, where there is another large lake, or tank. 

From the hills above Bhim there is a fine view looking south. A 
comparatively flat piece of country stretches between the Aravallis 
and the grotesquely-shaped hills in the direction of Udaipur, and 
which stand up like islands on the distant horizon. The intervening 
plain is covered with jungle scrub, varied with patches of cultivation, 
and dotted, here and there, with tanks resembling miniature lakes. 

My next march was toTodgarh, where I found the Commissioner’s 
camp and that of Mr. Whiteway, the Settlement Officer, who most 
kindly treated me as his guest during the remainder of my time in 
MerwAra. Mr. Lowrie, the Forest Officer, was also of the party, and 
I am greatly indebted to him for much valuable information concern- 
ing the forest vegetation of the district. His knowledge of the his- 
tory of the forest reserves was of great assistance in enabling me 
to compare the results of protection over certain periods of time. 
These experiments are most interesting and decidedly encouraging, 
and I fail to understand how any one can say that the system will 
not ultimately bring benefit to the people. The appearance of an 
ordinary MerwAra hillside which has been left open for grazing for an 
unlimited number of years is indeed a melancholy one. The constant 
cropping by sheep*and goats, and the tread of cattle, prevents the 
growth of young trees and shrubs, whilst those which have not been 
actually destroyed become dwarfed and lose their characteristic habit. 
It is at this stage that the protection formerly so much needed for the 
proper development of the trees and shrubs, is assumed by the plants 
themselves in the shape of thorns. The survivors in the struggle 
for existence, for the most part normally armed with thorns, add to 
their armour, and are able to resist attacks for an indefinite period. 
In its present condition such a hillside is of little use either to man 
or beast. Mr. Lowrie showed me a very striking instance of the'good 
effects of protection even for so short a period as two years. Between 
Bhim and Akhajitgarh there is a piece of reserve known as the Amnir 
block, which was closed in 1884. Alongside this, and on the opposite 
side of the valley the ground is open to grazing. The change that 
has taken place within the protected area is very striking, and can 
be seen fronf a long distance off. A close examination of the plants 
themselves reveals their marvellous recuperative power. The energy 
which was pent up in a bush of thorns is manifested in the develop- 
ment of healthy shoots. The general appearance of a reserved block 
of this age is that of an English copse. The effect on the growth of 
grass when protected and sheltered is equally striking, and one would 
naturally suppose that the villagers would gladly avail themselves of 
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the privilege of being allowed to cut grass for fodder in these re- 
serves, but the people of MerwAra are ultra-conservative on all ques- 
tions of reform. It has been their custom for generations past to 
let their cattle and goats roam at will through the jungles, and con- 
sequently they do not take kindly to the present system whieh ne- 
cessitates the cutting and removal of the grass ; a large quantity of 
grass therefore is left uncut. 

On the day after my arrival at Todgarh, Mr. Lowrie took me to 
see a “Dhaukra” forest. The dhaukra (Anogeissus pendula) is a 
very local tree, being confined to limited tracts of Central and Northern 
India. Its appearance from a distance is more like that of a willow. 
In addition to this interesting tree, I had the pleasure of seeing many 
other trees and shrubs which I had not before met with in a wild state. 
Descending to the bottom of a valley we reached a rocky stream with 
its edges fringed with the maidenhair-fern (Adiantum Capillus - 
Veneris). Here also I gathered beautiful flowering specimens of 
Canscora diffuse a plant belonging to the Gentian family, and of a 
small terrestrial orchid, Zeuxine sulcata . Many other specimens 
were collected to which allusion will be made in the general list ap- 
pended to this report. 

From Todgarh we marched to BarAr, and thence to Bhim, and 
then on to Akhajitgarh, where there is a very picturesque tank, 
reminding one of a miniature Scotch lake. The crests of the hills 
above this place are well clothed with “Saler ” trees (Boswellia ser- 
rata). The foliage is given as fodder to buffaloes, and the trees are 
often pollarded for the purpose. 

From Akhajitgarh we proceeded to Tiragarh over a rather wild 
rocky bit of the Aravallis, and thence to Motla, passing through 
fine forests composed chiefly of saler, dhAk, dhaukra, and ber 
( Ziiyphus Jujuba) . After Motla we came to BAr, a march of f 2 miles 
through extensive forests. Forming part of the undergrowth of these 
forests is a species of Saccharum (S. Nareya) called " Panni,” which 
is the name given to the “ khas-khas” grass further north, whilst the 
latter is known as “gAndar” in MerwAra. A handsome species of 
Hibiscus (H. Gibsoni) was found ; the flowers are bright yellow, and 
purple at the base. 

At BAr I had to take leave of my friends Colonel Trevor, Mr. 
Whiteway, and Mr. Lowrie, whose kindness and hospitality I shall 
always remember with gratitude. I arrived at BeAwar on the morning 
of the 17th, and left by mail train for SahAranpur. 

The following list includes the majority of the plants observed by 
me during the fortnight I spent in MerwAra last January, with the 
addition of several others, of which specimens were received from Mr. 
Lowrie, and which were collected by him in MerwAra and in the 
neighbourhood of Ajmir. I have also added the names of a few 
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plants mentioned by Dr. Brandis in his Report on the Forests of Ajmir 
and Merwira, published in 1879 ; as well as others recorded by Dr. 
King in his Paper on the Flora of Rijputina, published in the Indian 
Forester . I have made free use of Dr. Brandis* List of Local Verna- 
cular names given in his abovementioned report. 

This list is, of course, very far from complete, and even after con- 
sulting all the available materials, of which the richest source exists 
probably in the herbarium of the Calcutta Botanical Garden, many 
additions might be made by further explorations at other seasons of 
the year. 

Anonacese— 

Saccopetalum tomentosum, Hk. /• dr T. — Vern. “umbia” or 
“ umbi.” — The leaves are used as fodder. 

Menispermacese— 

Tinospora cordifolia ) Afters. — Aravalli hills. A climbing shrub, 
with cordate leaves. A drug called “ Gilo " is prepared from 
this plant. 

Cocculus villosus , DC.— A climbing shrub, with greyish silky 
leaves and purple berries. The plant is used in native medi- 
cine. 

C. Leoeba , DC. — A climbing shrub inhabiting dry countries. It is 
called u Vallur ” in the Punjab. 

Cissampelos Pareira , L. (K.) 1 — The leaves and roots are medi- 
cinal. 

Papaveraceae— 

Argemone mexicana , L.— Introduced and naturalized, spreading 
extensively as a weed over waste ground, and on newly-turned 
soil. Has been recommended as fodder in the form of silage. 

Fumaria parviflora, Lamk.— Cultivated ground ; common. 

Crucifer*— 

Sisymbrium Irio } L. — Vern. 11 parjan." Cultivated fields. Mer- 
wdra. 

Diplot ax is sp. — V rn. ,( parjan.” Roadside and cultivated ground. 

Merwira. 

Capparide*— 

Gynandropsis pentaphylla , Z?C.— Waste places; common. 

Moerua arenaria , Hk, f, & T.— Not uncommon. 

1 The letter “ K M after the name of a plant refer* to Dr. King’* paper in the 
Indian Forester. 
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Crataeva religiosa , Forst.—Ve rn. u barana M or “ varana.” Mer- 
wdra. ( A . E . Lowrie .) 

Capparis aphylla ) Roth.— Vern. " kher.” Known as " karil 
further north. 

C. sepiarta , Z.— Vern. “ katdn.” 

C. horrida ) L. F.— Vern. “ gitoran.” 

C. spinosa , L. (K.) — A small shrub. Not common. The flower- 
buds of this plant are the caper of commerce. 


Bixines- 

Flacourtia Ramon tchi L' Her it. — Vern. “ khakeran." A prickly 
shrub or small tree with edible berries. 

Polygalese— 

Polygala erioptera, DC % — Common. 

Caryophylleso— 

Spergula arvensis , Z. — Cultivated ground. 

Saponaria Vaccaria , Linn. (K.) — Cultivated ground. 

Polycarpon Loeflingiee , Benth. dr Hk* f. — Ajmir. (A. E. Low- 
rie .) 

Portulacese- 

Portulaca quadrifida , Linn.— Vern. u pattar phor.” A curious- 
looking plant, with fleshy stems and leaves. In Merw&ra it is 
usually found in the crevices of rocks. 

Tamariadneae— 

Tamar ix gallica } Linn. — Vern. “ jhau.” A shrub or small tree, 
common in saline soil. 

T . dt'oica, Roxb.—Sttxi. “jhau.” A shrub common on wet 
saline soil. 

T. ericoides, Rottb. — Vern. 11 javra.” A shrub resembling a 
Myricaria in habit. I have specimens gathered by Mr. Lowrie 
near Todgarh, which must be very near its northers limit in 
India. 


Elatinee— 


Bergia odorata, Edgew. — A few specimens of this rare plant were 
found beside a watercourse, on the Aravalli hills near Akha- 
jitgarh. 

B. xftivosa, W. &• A. (K.) 
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MaIy&cob — 

Sida grewioides , GuilL &• Perr. 

S' cor difolia } L. — Common. 

Abutilon asiaticum , G . Don.— We rn. “medapata.” Todgarh. 
Specimens of other species were gathered, but have not yet 
been determined. 

Pavonia odor at a, Willd. — An erect glandular herbaceous plant, 
with pink flowers. Common on the Aravalli hills. 

Hibiscus micranthus i L.— A scabroiis shrub, with long slender* 
stems. Common in MerwAra. 

H. Solandra, UHerit, — MerwAra. (A. E. Lowrie .) 

H . Gtbsonif Stocks. — A prickly shrub. Flowers large, handsome 
yellow with purple at the base. Not common in MerwAra. 

H. ficulneus } L. — MerwAra. Roxburgh, in “ Flora Indica,” iii, 
p. 208, under his description of H . strictus , now regarded as a 
synonym of H.ficulneusy writes 

“ Likt many other of the Malvaceous tribe, the bark of this species abounds 
in flaxen fibres; but in none have I found so large a quantity equally 
beautiful, long, glossy, white, fine and strong, as in this. To these pro- 
mising qualities may be added the luxuriant growth and habit of the 
plant, rendering it an object deserving of every care and attention, at least 
until the real worth of the material is fairly ascertained.” 

Gossypium herbaceum , L. var., obtusifolium ?— Mr. Lowrie drew 
my attention to the existence of a wild cotton in the forests of 
MerwAra, where it is known under the names of “ irban ” and 
“ ban kukri." I saw several plants in a forest to the west of 
BarAr, with certainly all the appearance of being indigenous. 
Some of the specimens were in fruit, from which I intend to 
raise plants for future examination. The natives do not appear 
to make any use of this cotton. 

Bombax malabaricum, DC.— Vern. “semla.” This is the cotton- 
tree or “simal ” of other parts of Northern India. 

Sterculiacef— 

Sterculia urtns , Roxb.— Vern. “ kurr.” A medium-sized decidu- 
ous tree, with white bark and greenish-yellow flowers. It 
yields a white gum, which is called “ Katira,” and.is collected 
in other parts of India. In MerwAra it grows on dry rocky 
hills in company with <r saler ” (Boswelia serrata). 

S' colorata , Roxb.—Vern. 11 mutruk." A medium-sized tree, with 
crimson flowers. Rare in MerwAra. 

He lie teres Jsora, L,— Vern. “ marorphali.” A shrub, or small 
tree, with red flowers and spirally twisted carpels. The bark 
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yields a useful fibre, and the leaves and fruits are used medi- 
cinally in other parts of India. 

Melhania futteyporensis ) Munro. — A shrub, covered with white 
pubescence, flowers yellow. Common in MerwAra, where it 
forms a certain portion of the undergrowth in the lt dhaukra ” 
forests. 

Tiliaceae— ■ 

Grewia populijolta , Vahl, — Vern. " gangan,” “ gangerun,” or 
“ ganejan A small shrub, with slender branches and white 
flowers. The slightly pulpy fruit is eaten. In a forest near 
Todgarh I saw several shrubs covered with lac. This shrub is 
very common on the dry hills of RAjputAna. 

G. salvifolia , Heyne . — Vern. “heriss,” “seriss,” “sarisa,” or 
“ katang.” A common shrub on the dry rocky hills of Mer- 
wAra. The underside of the lanceolate leaves is white, and 
the flowers are yellow. 

G. asiatica , Z.— Vern. “phalsa” or “ atia dhamin.” A broad- 
leaved species, with red and yellow flowers and edible fruit. 

G . vestita, Wall. — Vern. “ dhamin ” or “hAsa dhamin.” Asso- 
ciated with the preceding. Dr. Brandis in his Report on 
the Forest Administration in Ajmere and MerwAra, p. 13, 
remarks — 

“ It has been doubted whether these last two (G. asiatica and vestita) 
should be regarded as species or merely as varieties, but in these hills 
they are quite distinct, and it seems probable that the mother plant of 
the Phalsa (Grewia asiatica ), a fruit commonly cultivated in gardens 
throughout North India, is wild on the dry hills of the Aravalli range.” 

G.pilosa, Lamk.—Vt rn. u pisangan,” “parangan,” or “ phrongli.” 
A straggling shrub, with angular and fluted stems. Very com- 
mon on the dry hills of Merwdra. 

G . vilosa , Willd^ Vern. “ dhokelan.” A small shrub, with 
round softly hairy leaves. Todgarh forests and other parts of 
Merwdra. 

G. denticulata, Wall . — Merwira. (A. E. Lowrie .) 

Triumfetta rotundifolia , Lam — I have specimens of this plant 
collected in MerwAra by Mr. Lowrie in 1884. 

Zygophyllee— 

Fagonia arabica , Linn. — Vern. “ jowasa." (Ajmir.) A small 
spiny shrub with linear leaves and rose-coloured flowers. Com- 
mon on sandy ground. 
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Geraniaceae— 

Monsonia senegalensis, Gut'll . & Perr.—k few specimens of Jthis 
interesting plant were given to me by Mr. Lowrie, who found 
it at Todgarh about two years ago. 

Impatiens Balsamina , L . — MerwAra. (A. E. Lowrie , 1884) 

Rutaceae— 

Limonia acidissima , Z.— Vern. “ keiri ” or “ kari.” 

jEegle Marmelos, Correa. — Vern. “bilan.” 

Peganum Harmala, L . (K.) — A small shrub. 

Simarubeae— 

Balanites Roxburghit, Planch. — Vern. “hingota” A thorny shrub 
or tree. In RAj putAna they use the pulp of the fruit for clean- 
ing silk. 

Burseraceae— 

Boswellia serrata , Roxb. — Vern. “saler.” A common tree in 
MerwAra, found chiefly on the crests of the hills. The foliage 
of this tree is much used as cattle fodder. 

Balsamodendron Mukul , Hook . — Vern. “gugal.” Dr. Brandis 
describes this plant as 

“ A stunted deciduous shrub with thick spreading branches, bark ash-coloured , 
peeling off in rough flakes, leaving exposed the under bark, which is 
bright and shining, and peels off in rolls like thin paper. This shrub 
yields a fragrant gum-resin, which is similar to the Myrrh of commerce. 

Not uncommon on some of the MerwAra hills. 

Meliaceae— 

Soymida febrifuga, Adr. Juss — Vern. “rohan.” I have speci- 
mens from near Todgarh. It is rare in MerwAra. 

Celastrinese— 

Celastms paniculatus , Willd.—Ve rn. “kanguni bel.” Dewair 
forelt, MerwAra, (Brandis.) 

Gymnosporia Montana, Roxb'—Vern. (t kakaira.” A prickly 
shrub, with greyish-coloured foliage, very common on all the 
MerwAra hills. The leaves are used for fodder. 

G . Royleana , Wall. (K.) Syn. Celastrus spinosus, Royle.—k 
thorny shrub. 

Rhamnes— 

Zitypkus nummular ia, W. % A,— Vern. "bhor," “jhalbhor." 
Very common. 
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Zizyphus xylopyrus , Willd. — A large spreading shrub or small 
tree. The leaves and fruit are given to cattle and goats as 
fodder, and the bark and fruit are used in dyeing and tanning. 

,Ampelid« — 

Vitis lattfolia, Roxb.—Vt m. u musal, ” “ murie.” A large 
climber. 

V. indie a, L. — A large climber. 

V. car nos a, Wall . — Vern. “ katamba." Common. 

Sapindaces— 

Cardiospermum Halicacabum , L. — I have specimens collected in 
MerwAra by Mr. Lowrie in 1884. 

Sapindus trifoliatus , L. Syn. S. ejnarginatus , VahL (“ Soap- 
nut.’ 1 ) — Vern. “ritha,” “ aritha.” Indigenous in the south- 
ern part of MerwAra, where the seed is collected and sold. 
(Brandis.) 

Anacardiaceae— 

Rhus mysorensis, Heyne. — Vern. “ dasan,” “ davan,” “ dasni. 1 ’ 
A thorny aromatic shrub, with edible berries ; the bark is largely 
used for tanning purposes. 

Odina Wodier t Roxb. — Vern. “gol.” A deciduous pinnate- 
leaved tree, valuable on account of its timber and for making 
charcoal. It iff often found in company with the <( Saler” 
(Boswellia serrata). 

Semecarpus Anacardium , L. (K.) — A moderate-sized tree. The 
astringent bark and acrid oily fruits are used for a variety of 
purposes. 

Buchanania latifolia ) Roxb . (K.)— Vern, "chAr.” A medium- 
sized tree. It yields a variety of useful products, the most 
important perhaps being the kernel of the fruit, called 
“ chironji." 

Moringes— 

Moringa concanensis, Nimmo.—Veni. “soonjna,” “sainjna," 
“segora,” “hegu,” M segu." Rather handsomer than the 
common Horseradish tree (M. pterygosperma). 

Leguminosse— 

Crotalaria Burhia , Ham.— Vern. “kausta.” Ajmir. A small 
stiff shrub, with yellow flowers, Common on sandy ground. 
Other species of Crotalaria were gathered, but have not yet 
been determined. 
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Crotalaria mysorensis, Roth., var. luxuriant.— Aravalli hills. 

Trigonella polycerata, L.— A small clover-like weed, growing in 
cultivated ground. 

Melilotus parviflora, Desf. — Vern. “ raorla.” A common weed 
on cultivated land. 

Indigofer a cor difolia ^ Heyne. — Vern. u vekriavas.” An annual, 
with sessile cordate leaves, and bright red flowers. Very 
common all over the Merwdra hills. 

/. enneaphylla , L.—A prostrate plant, with long wiry stems, and 
small crimson flowers. Abundant on ground which has been 
flooded. 

I. paucifolia , Del. — A small shrub, with pinkish flowers. Mr, 
Lowrie has given me specimens of this, also of /. hirsuta , 3$ 
gathered near Bdgri, in Merwdra. 

/. argent ea y L., var. ccerulea. — Vern. “nil.” A canescent shrub, 
with reddish-yellow flowers. Aravalli hills. 

Tephrosia purpurea, Pers. — Common. 

Alhagi maurorum , Desv.—Ve m. “jawasa.” A small prickly 
shrub, with red flowers and moniliform pods. It is known in 
Upper India under the name of “Camel-thorn.” 

Aesckynomene indica, L.—An erect viscid herb. Common. 

Alysicarpus bupleurifolius, DC. — Aravalli hills. Examples of 
other species were gathered, but have not yet been deter- 
mined. 

Desmodium gangeticum ) DC . — Forests about Todgarh. 

Abrus precalorius , Z.— Vern. “chirmi." A climbing plant, with 
white or rose-coloured flowers, and usually bright red seeds. 

Mucuna pruriens, DC.— A climbing annual. Pod covered 
with stinging hairs. 

Erythrina suberota , Roxb. — Vern. “ gadichora.” 

Butea frondosa , Roxb,— Vern. u chora,” “shora,” “ khakra,” 
“ kankra 11 (dhak” of -Upper India). “Common wherever 
there is a sufficient depth of soil, in depressions in valleys, and 
on ldyel ground.” (Brandis.) 

Pueraria tuberosa, DC.— Vern . 11 gora bel.” A twining shrub, 
with racemes of blue or purplish flowers. It has tuberous 
roots, which grow to an enormous size. These tubers are 
eaten, and are also used medicinally. I have been told that 
the dak horses on the Umballa-Kalka line are fed on slices 
of these tubers during the hot weather, when other fodder is 
scarce. The foliage of this plant is a well-known and favour- 
ite fodder at Mount Abu and its neighbourhood. It is very 
common* all along the base of the North-Western Himalayas., 
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Rhynckosia minima , DC — Common everywhere, climbing over 
shrubs. 

R. viscosa, DC . — Ajmir. (A. E. Lowrie.) 

Dalbergia latifolia , Roxb. — Vern. u shisham." I saw specimens 
near Todgarh, which, according to Brandis, is about its north- 
west limit. This is the Rose-wood tree of Southern India. 

D. lanceolaria , £.— Vern. “ passi." 

Ceesalpinia Bonducellse, Flem ing. — M e rwdra . (A. E. Lowrie,) 

Parkinsonia aculeata , /..—Vern. “vilayati kikar.” A prickly Shrub, 
becoming naturalized in North-Western India. It is a native 
of America and the West Indies. 

Cassia Fistula , L.— Vern. “ kirmalia," usually known under the 
name of “ amaltds." Apparently rare in Merwdra. I remem- 
ber noticing one tree in a forest near Todgarh. 

C. Sop her a, L. 

C. aurieulata , L. — Vern. “ awal." Common. 

C. Kleinii ; W. & A.—' Todgarh. 

C, pumila, Lamk. 

C. glauca, Lamk. ? — MerwAra. (A. E. Lowrie .) 

Bauhinia racemosa } Lamk. — Vern. "jhinga,” “jija.” A small 
crooked-growing tree ; the inner bark yields a strong fibre. 

B. purpurea, L. (K). — “The khairwail” of Northern India. 

Prosopis spicigera, L . — Vern. “ khejra.” A thorny tree, very 
common in Rdjputlna, as well as in the Punjab and Sind, 
where it is called “ jhand.” The wood is good for making 
into charcoal ; and the pods, like those of the Mezquit tree 
[ Prosopis juliHora), are edible. Altogether a useful tree for 
planting on waste lands. 

Dichrostachys cinerea, W> &• A. — Vern. “ kheri" (Ajmir), “ kun- 
lai,” u kanlai” (Merwdra). A stiff thorny shrub, or small 
tree. The flowers are in spikes, the upper fertile ones yellow, 
and the lower sterile white or purple. Easily distinguished 
when in fruit by the curiously twisted pods. Not uncommori 
in Merwdra. , 

Mimosa rubicaulis, L.-~ A large thorny shrub, with rose-coloured 
globular heads of flowers. 

Acacia arabica, Willd,~ Vern. “babul." This most useful tree, 
also called “ kikar," is quite naturalized in Rijputina and in 
other parts of North-Western India. The cupressiform variety 
also occurs. 

A . Jacquemontii, Benth . — Vern. “ baonli." Rather a pretty shrub, 
with reddish stems, pure white thorns, and heads of sweet- 
scented yellow flowers, like those of the “babul." It is found 
usually on sandy ground. The leaves are used as fodder. 
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Acacia leucophlcea , Willd— .Vern. 11 Arinj.” A small tree common 
in 'Merwira. The flowers are pale yellow, in globular heads, 

■ and the long slightly curved pods, crowded at the end of the 
branches, at once distinguish this tree from other Indian 
species. A useful tree to plant in poor soils. The leaves are 
used as fodder, but the pods are said to be poisonous. 

A. Catechu, Willd.— Vern, “ khair,” “ kari. " A moderate-sized 
tree, with yellow flowers in spikes, and thin cartilaginous pods. 

A very useful tree, common in Merwira, and sowing itself 
freely. 

A. Senegal, Willd . Syn. A. rupestris, Stocks— .Vern. “ kumta. ” 

A robust thorny shrub, common on the dry Merwira hills, and 
characteristic of the more arid parts of India, extending to 
Arabia and Africa. 

A . /ntsia, Willd., van. cassia. — Forest between Todgarhand Barlr. 
A prickly climbing shrub, with pale yellow flowers in globose 
heads. 

Albizzia odoratissima, Benth. — Vern. “kalai,” “kila siris.” . 
A large handsome tree. The heartwood is dark brown, hard, 
and durable. The foliage is given to cattle as fodder. Bran- 
dis, in his report on the Merwira forests, says 

“The black siris * * * js probably one of the most promising constituents 
of these forests. The tree is common on all the reserves from Nlg- 
pahar to Dewair. ” 

Combretaceae— 

Terminalia belerica , Roxb.— Vern. il bahera. ” A large tree, use- 
ful chiefly for its fruit, which is much used in dyeing and tan- 
ning. Cattle and other animals are very fond of it. 

T, Arjuna, Bedd . (K.) — A large tree in some parts of India, with 
the trunk often buttressed. The bark is used medicinally. 

T. tomentosa, W. A . — A large tree, capable of yielding a great 

variety of useful products ; amongst others, the leaves afford 
good fodder. 

Anogeietus latifolia, Wall.— ‘Vern. u goria” or “golia dhau.” 
(Merwira.) A large handsome tree, affording excellent timber 
and fuel, and a gum, which is used in cloth-printing; the leaves 
are much used for tanning. > 

A . acuminata , Wall.— A handsome tree, growing to a large size, 
if allowed to do so. Mr. Lowrie showed me a fine specimen 
near Barlr, which now shelters a shrine, and has thus escaped 
destruction. . 

A. pendula, Edgew.-Vera. "dhau," “dhaukra," "dhokra" 
This is an important tree, forming extensive forests in certain 
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parts of RAjputtna, as at Todgarh on the Aravalli hills. It is 
a handsome tree when well grown, and is easily distinguished 
by its drooping branches. The fruit ripens in January, and by 
this time the foliage has assumed a purplish-brown tint, which 
is very striking. Some seed I collected in MerwAra has ger- 
minated very fairly in the SahAranpur garden. I have not 
heard of any successful sowings elsewhere. 

Myrtaceae— 

Eugenia Jambolana , Lam.— Vern. “jambu.” I gathered near 

Todgarh specimens of a narrow-leaved variety of this tree, possibly 

a different species. 

Lythracon- 

Ammania sp . — Near water. 

Woodfordia Jloribunda ) Salisb . — Todgarh forests and elsewhere. 

Lawsonia alba, Lantk.— Vern. " mehndi.” Not common. (Bran- 
dis.) 

Samydaceae— 

Case aria tomentosa , Roxb . (K.)— A small tree. 

Cucurbitaceae— 

Cucumis prophetarum , L. — Aravalli hills. 

Citrullus Colocynthis , Sch rad. — Vern. 11 in dray an.” On sandy 
soil. 

Cactese- 

Opuntia Dillenii, Haworth (K.)— The Prickly Pear. Introduced 
and naturalized. 

Ffcoideae— 

Triant hema monogyna, L. — A common weed. 

T . crystallina , Vahl. — Vern. “ pattar phor. " Sanfly soil. 

T. pentandra , L— A common weed in MerwAra. 

Mollugo hirta , Thunb<— On rocks and sandy ground, MerwAra. 

Rubiacee- 

Stephegyne parvifolia , Korth.—h large tree, foliage used as fod- 
der. Todgarh forests and elsewhere. 

Hymenodictyon excel sum, WalL—Nt rn. " lunia," u lamkfcna.” A 
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small tree in Merw4ra. The foliage is given to cattle as fod- 
der. 

Randia dumetorum , Lam. — Vern. “ ghatolan,” u karumba.” 'A 
shrub or small tree, not common. The leaves are used as 
cattle fodder. (Brandts.) 

Gardenia turgida , Roxb. — Vern. “ karumba.” A small tree, not 
uncommon in the Merwara forests, 

Hamiltonia suaveolens , Roxb.-~Vz rn. “ padera.” A small shrub. 
The leaves and stems, when bruised, give off an offensive 
smell. 

Spermacoce j/— *Aravalli hills. 

Composite— 

Vernonia cinerea , Less.*- A common weed. 

V. cinerascens , Schulte. — Vern. “ lalia” or “ kdli harr.” A small 
shrubby plant, with white branches and claret-coloured 
flowers. Not uncommon, growing up with the “tor” bushes 
(Euphorbia Nivulia). 

Cyathocline lyrata> Cass . — By water. 

Blumea amplectcns , DC. — A common weed, on waste ground* 

Pluchea lanceolate, Oliv. — Vern. “ chota kalia” (Ajmir). A 
coarse weed, and difficult to eradicate from cultivated ground. 
It is called “ B&nserai ” in the North-Western Provinces. 

Sphxranthus indicus , L. Gnaphalium luteo-album , £.-*-Aravalli 
hills. 

Cxsulia axillaris ) Roxb.< — Common in or near water. 

Vicoa auriculata ) Caw.-— Rocks ; common. 

Pulicaria crispa , Benth. — Sandy ground ; common. 

Eclipta alba , Haskk. — A common weed. 

Sclerocarpu r africanus t Jacq. — Common. 

Verbesina encelioides ) B. dr Hk. /.—An American introduction, 
which is becoming naturalized in many parts of Upper India. 

Glossocardia linearifolia } Cass. — A small glabrous herb, found 
at Bhim, in Merw&ra. 

Cotula anthemoides , Z.— Common, especially near water. 

Echinops echinatus , Z?C.— Common. 

Dicoma tomentosa, Cass. — Dry rocky ground ; common. 

Launsea nudicaulis , Less. — A common weed on waste ground. 

Piumbagineae— 

Plumbago eeylanica, L. — Glandular under-shrub ip bushy places, 
flowers white. 

Vogelia indie a y Gibs. — Vern. “chetul.” A small fhrub, with thick 
greyish amplexicaul leaves and brownish-red flowers. Com- 
mon in Merwdra. 
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Primulacee— 

Anagalits+arvensis , L t) var. ccerulea.—A cold-weather annual 
weed. 

Sapotacese— 

Bassia latifolxa , /?<>*£. — Vern. 11 mahwa.” Becoming naturalized 
in RAjputAna ; the growth of this* useful tree should be encour- 
aged. 

Ebenaceae— 

DiospyrostomentosatRoxb.—VzvTi. “timru,” *tibru" (Merwara) j 
“ tendu ” (North-Western India). This is the ebony (Abrtus) of 
Upper India, not common in MerwAra, and always more or less 
stunted. Fruits eaten. 

D. montana y Roxb . (K.) — A medium-sized tree. The wood is 
very handsome, and the foliage is used as fodder. 

Oleacee— 

Jasminum kumile , L. (K.)— A small shrub, with yellow flowers, 
abundant on Mount Abu, but doubtfully indigenous. 

J. officinale^ L . — Aravalli hills, above Bhim. 

Schrebera swietenioides, Roxb.—Vz rn. “ mokha.” A medium- 
sized tree, -not common in MerwAra. 

Salvadorace*— 

Salvadora persica, £.— Vern. u charli jAi.” A small evergreen 
tree ; the foliage is a favourite fodder of camels. Suitable for 
roadsides on a saline soil. 

Apocynaces— 

Carissa Carandas , L . (K.)— Vern. a karaunda.” A prickly shrub 
with highly-scented white flowers. It is abundant on Mount 
Abu. 

Nerium odorum , Soland. (K.) — Probably introduced in RAj- 
putAna. 

Wrightia tinctoria, Br. — Vern. tl khirni.” A common tree on the 
MerwAra hills, conspicuous during the cold season by its long 
cylindrical pods, in pairs. It has white close-grained wood, 
which is much used for carving. 

Asdepladacee— 

Periphca apkylla, Dene. (K.)— A shrub, with small sweet- 
scented purple flowers. 
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Cryptolepis sp.— Forest near Todgarh. Specimens were gathered 
in leaf only. 

Calotropis gigantea, R. Br.— Common in Merwira. 

Dsemia extensa , R. Br. — Vern. “ menda singh.” Bushy places 
common. 

Marsdenia sp.— Aravalli hills near Akhajitgarh. 

Orthanthera viminea , W. & A.— A leafless shrub, with smooth, 
erect, virgate branches. Common on sandy ground. 

Gentianacex— 

Enicostema littorale , Blume,— Merwira. (A. E. Lowrie.) 

Canscora diffusa, R. Br.— Abundant beside a stream in a forest 
near Todgarh, in company with Cyatkocline lyrata and 
Adiantum Capillus-Veneris . 

Boragineae— 

Cordia Myxa , L . — Vern. “ bara gund,” “ lasora.” Forest, Mer- 
wira. Mr. Lowrie pointed out to me a very distinct variety of 
this with narrow leaves. It is not uncommon in Merwira and 
is called 11 Gundi.” 

C. Rothii f R. & S. — Vern. “gundi’' or “gondi.” A small tree, 
with narrow linear leaves. Fruit edible. Rocky ground in 
Merwara. 

C. Macleodii, Hk.f, & 7\— Vern. “godela.” A handsome tree 
with large leaves, their undersides densely tomentose ; not 
common in R4j putina. 

Ehretia laevis , Roxb.— Vern. “tambolia.” Merwara. (A. E. 
Lowrie .) 

Heliotropium zeylanicum , Lamk. — Merwira. 

H. supinum , Linn.— Common on sandy ground. 

H. Eichwaldi , Steud.— Merwara. (A. E. Lowrie .) 

H. strigosum, Willd.—A common weed on waste ground. 

H. rariflorunty Stocks t,— Dry hills, Ajmir. 

Trichodfyna indicum, R. Br. — Common. 

Arnebia hispidissima , DC.— A small hispid weed, With bright 
yellow flowers. 

ConvoUrtflace*— 

Rivea hypocr ater i/or mis t Chois.— A twining shrub, with large 
white flowers. Common in t>ushy places. 

Ipotma pes-tigridis , Linn. — Merwara. (A. E. Lowrie •) 

I. aquaticay Forsk.— Merwira. (A. E . Lowrie.) Other species 

were collected, but have not yet been identified. 
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Convolvulus arvensis , L, (K.) 

C. pluricaulis , Chois. (K.) — Sandy soil. 

Evolvulus alst'noides, Linn. — Merwara ; common. 

Cressa cretica , L. (K.) 

Cuscuta reflexa , Roxb. 

Solanaccae— 

Solanum xanthocarpum , Schrad. & Wendl.— Roadsides and 
waste places. A prickly herb, with purple flowers and orange- 
coloured fruit. 

5*. nigrum , £.■*— Merwara ; common. 

5\ coagulansy Forsk.— Todgarh, Merwira. 

Phy salt's minima , Z. — Merwara. (^4. if. Lowrte.) 

Withania somnifera, Duval. — Vern. “asind/’ Merwara ; com- 
mon. 

Lycium europaeum } L.— Vern. “ achmehndi.” Merwara. 

Datura sp. — Vern. “dhatura.” MerwAra. 

Scrophularineae— 

Celsia coroman deli ana, Vahl. — Merwara. 

Lindenbergia urticxfolia> Lehm . — Walls and rock crevices ; com- 
mon. 

Limnophila racemosa t Benth. — Merwdra ; in water. 

L. gratioloides, R. Br . — Merwdra ; near water. 

Veronica Anagallis, L. — Merwira; edges of streams; common. 

Orobanchaceae— 

Cistanche tubulosa, Wight.— Ve rn. i( chumphor.” Rampura, near 
Ajmir. (A. E. Lowrie.) Parasitical on the roots of Calotropis 
procera. 

Lentibulariwe— 

Utricularia stellaris , L* (K.) 

Bignoniaces— 

Tecoma undulata } G. Don.— Vern. " rohira.” A small tree, with 
handsome orange-coloured flowers ; common on the dry hills of 
MerwAra. 

Pedalineae— 

Martynia diandra , Glox.— Tiger or Devil’s Claw. An introduc- 
tion from America, and becoming naturalized over a large part 
of India. 
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Acanthacee— 

Ely tr aria crenata } Vahl.— MerwAra. (A. E. Lowrie.) 

Blepharis boerhaaviaefolia , MerwAra. (A. E. Lowrie.) 

Barleria Prionitis, L. — MerwAra. Common. 

B. cristata , L. — Todgarh, MerwAra. (A. E. Lowrie .) 

Andrographis echioides , JVees . — Aravalli hills, 

Lepidagathis Hamiltonian a , Wall . — Dry hills of MerwAra. A 
remarkable-looking plant, with the flowers and spiny bracts 
congested into globular heads. 

L . trinervis, Nees.—h small, very prickly shrub, common on the 
MerwAra hills. 

Justicia diffusa, Willd . — Aravalli hills. 

J. simplex , Don.— Common. 

Peristrophe bicalyculata , Nees . — Vern. “ kAli andi jahria." Mer- 
wAra. 

Verbenaceae— 

Lantana sp. — MerwAra, 

Lippia nodiflora , Rich . — Common on wet ground. 

Gmelina arborea, L . — Vern. u sewan.’ 1 A medium-sized tree, with 
brownish-yellow flowers. MerwAra. (A. E . Lowrie .) 

F'Vtex trifolia , Z. /. — A shrub or small tree, with ash-coloured 
foliage, and lavender-blue flowers. Found in beds of streams 
in MerwAra. 

Clerodendron phlomoides , Z./. — A tall shrub, with fragrant white 
flowers. 

Labiate— 

Ocimum basilicum , L. — MerwAra. 

Salvia plebeia 9 Br. (K.) 

Leucas urticaefolia, R. Br. — Vern. w mohdar ka patta.” MerwAra. 

L. Cephalotes , Spreng .— A common weed in cultivated ground. 

Leonotis*nebet as folia, R. Br. — Vern. Mawa bir, Ajmir. (A. E. 
JLowfle.) 

Nyctaginee— 

Boer haavia verticil lata , Poir. — Vern. u sAtha ” or “ sAthi.” Mer- 
wAra. Common. 


Amarantacee— 

Celosia argentea , Z.— Waste and cultivated ground, generally 
near habitations. 


2 A 


20 


REPORT ON A BOTANICAL TOUR IN MERWARA. 


Digera arvensis } Forsk.— MerwAra. (A. E. Lowrie.) 

Amarantus gangeticus , L. — Vem* “ chandalor ” or “labra." 
Cultivated ground. MerwAra. 

Pupalia lappacea , Mog . — Common. 

Nothosaerua brackiata, Wight. — MerwAra. (A. E* Lowrie .) 

Aerua javanica , — Vem. “chin.” A shrubby tomentose 

plant, with densely woolly flower-spikes. Common in Mer- 
wAra. 

Achyranthes aspera , L . (K). 

Alternanthera sessilis , R. Br.— Common in Merwara. 

Chenopodiaceae— 

Suseda spp. — On saline soil in MerwAra. 

Chenopodium album , L . — Vem. “ chel. ,J Cultivated ground, Mer- 
wAra. 

Anabasis multiflora, Moq, (K.) — On saline soil. 

Polygonaceae— 

Polygonum Roxburghii (K.), and two other species from Merwara, 
not determined. 

Rumex ip. — MerwAra; common. 

Ariatolochiacee— 

* Aristolochia bracteata.— Ajmir. (A. E. Lowrie .) 

Loranthacee— 

Loranthus longiflorus , Desr. — Parasitical on Boswellia serrata, 
Aravalli hills. 

Euphorbiacee.— 

Euphorbia Nivulia, Ham. — Vern. " tor." A shrubby species, 
with round succulent spiny stems, common about Ajmir, and 
on the Aravalli hills in MerwAra. Is much used for hedges. 
In unreserved tracts protection is naturally afforded by clumps 
of this Euphorbia to a variety of plants, including seedling trees, 
which would otherwise be destroyed by cattle and goats. 

E. nerii/olia, L, (K). 

M allot us pkilippinensis, Mull.~ Vem. <* senduria” (MerwAra). 
FoundatDewair in Southern MerwAra by Dr. Brandis, and by 
Dr. King at Mount Abu. This is the “ Kamela ” tree of North- 
ern India. 

Rieinus communis, L . — Castor-oilplant. Vern. “ediaarend” (Mer- 
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wlra). Becoming naturalized. It is indigenous in Northern 
Africa. 

Securinega Leucopyrus, Mull.— Vern. “salepan,” "halepan.” 
These names are applied also to another species found in 
Merwira, vie., S. obtvata, which differs in being less spiny 
I have specimens of the former from Bardr in Merwira. 

Briedelia retusa, Spreng.—Ve rn. “ lamkana.” Forest near Tod- 
garh, Merwdra. 

Phyllanthus Emblica, Z.— Vem. " aonla.” 

P. reticulatus, /Wr.— Vern. “ kabonan.” A climbing shrub. 

Urticace*— 

Ulmus integrifolia , Roxb.— -Vern. “ charbi ” (Merwdra). Dr. 
Brandis also gives the following: “cherril,” “surril,” “chir- 
lia/’ “ sirlia.” Not uncommon in Merwdra in the valleys, and 
frequently planted near villages. 

Sponia polttoria , Planch . — MerwAra. (A. E. Lowrie .) 

Ficus Tsicla , Roxb,— Ajmir. (A. E. Lowrie .) 

F. virgata , Roxb,— Vern. * kembri. ,; Mostly near villages, fruit 
edible. 

F. cordifolia , Roxb. — Vern. " paras pipal." Found only in a 
dwarfed state in RAjputdna. A large handsome tree when 
full-grown. Three other kinds of fig are found, but they are 
not indigent, vie., the “bar” or “banyan ” (F. bengalensis), 
the u pipal ” (F. religiosa), and the “gular” (F. glomerata). 

Girardinia heterophylla, Dene. (K.) — Mount Abu. 

Hydrocharideae— 

Hydrilla ovalifolia , Roxb. — In water, Merwdra. 

Vallisneria sfiralis , L. — In water ; common in Merwira. 

Ottelia alismoides , Pers.—ln water ; common. 

•Orchideae?- 

Atfides sp. (K).~ Mount Abu. 

ZeixMe sulcata , Lindl. — Forest near Todgarh. 

IJUa rwa ... 

Asparagus racemosa, Willd . — Ajmir. (A. E. Lowrie .) 

A* sp . — Vern. “ n ir kinta.” Near Bhim, in Merw&a. 

Asphodelus Jistulosus, L. (K.)— Cultivated ground. 

Gloriosa superba , L — Vern. “rijah r&r," Ajmir. (A. E. Lowrie) 

I aaw specimens also in a forest near Bhim. 
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CommcHnacee — 

Commelina r/.— MerwAra. (A. E, Lowrie.) 

Junceae— 

Juncus articulatus , Z,~ Edges of tanks in MerwAra. 

TyphAo e*- 

j/.— M erwAra. (/4. £. Lowrie.) 

Lemnacese— 

Lemna r/.— MerwAra, in pools ; common. 

Attsmacee— 

Butomopsis j/.— M erwAra. (/f. £. Lowrie .) 

Naiadacee — 

Potamogeton pectinatus , Z. — Common in tanks. 

A natans , Z. — Tanks and streams, MerwAra. 

Cypc rac cg" 

Cyperus niveus , Ve rn. 14 gondla” 

C. pygmxus } Rottb.— Bed of old tank, Jodhpur. (,4. £. Lowrie .) 

C. difformisy L. — Bhim, MerwAra. Other species of Cyperus were 
seen, but were not in a condition for proper identification. 

Fimbristylis dichotoma , Vahl.—Vtvn. 44 gondla.” 

Scirpus quinquefariusy Buck . Zfom. — Common on wet ground. 

5. subulatus, Vakl.—Vern. 44 gundela,” BarAr tank, MerwAra. 

5*. inxiw*, Z. (K).— Mount Abu. 

Gramin«— 

Paspalum scrobiculatum, Z., vaf. Kora.— Vern. 44 chinke M (Mer- 
wAra). A common grass near water. Good for fodder. 

Panicum colonum , Z. — Vern. SAwAn. (Udaipur.) Common at Ajmir 
and in MerwAra. An excellent fodder grass, the sAnwak of 
North-Western India. * 

/>. Crus-galliy L . — SAma (MerwAra) ; 44 shAlbut ” (Udaipur). Re- 
sembles the preceding, but more robust ; usually found in or 
near water. The grain is eaten, and bread is made of it in 
MerwAra. 

P. fiavidumy. Vern. 44 cheeda sAwAn ” • (Udaipur), Com- 

mon. Called 44 barti ft in the Northwest, and reckoned a 
good fodder grass. 
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Pantcum, fluttaus, Reta. — Common on damp ground and by 
streams, often growing in water. Called “ nal ” at Udaipur 

P. heUpus , Trin.—l have specimens from Ajmir, collected T>y 
Mr. Lowrie. It is a good fodder grass, and is called “ kuri ” 
in North-Western India. 

P . Pett'verti, Trin. — BarAr, in MerwAra. 

P. sanguinale, L.— Common. This is the “takriya" of North- 
Western India. It is a good fodder grass. It is highly esteemed 
also in America, where it is called u crab-grass." A variety with 
the edges of the glumes ciliate is also common in MerwAra. 

P • ( Tricholaena ) Wightii.— Vern. “karr M (MerwAra); “ jhum- 
rAli ” (Udaipur). I have specimens collected by Mr. Lowrie at 
Ajmir and in MerwAra, and from Mr. A. Wingate at Udai- 
pur. 

Seturia glauca, Beauv. — Vern. “ soma ” (MerwAra); " kharkhura " 
(Udaipur). Called “ bandra" in the North-West, where it 
is used as fodder. 

S, intermedia , R. & 5\— Ajmir. (Lowrie.) 

S. verticillata , Beauv . — Vern. “bandri ” (MerwAra) ; li sarsata M 
(Udaipur). Eaten by cattle when young. Called u chirchitta ” 
in North-Western India. 

Cenchrus montanus , Nees.— Vern. “ dhAman.” Common in Mer- 
wAra. Used as fodder. I have a specimen from Udaipur named 
“ bhurt," but the true “ bhurt " is C . catharticus } a very prickly 
kind. 

Pennisetum cenchroides , Rich, — A valuable fodder grass. Com- 
mon all over North-Western India, and called “anjan”or 
“ dhAman." 

P. imberbe, Edgew . — Vern. “bhajrya chota" (Udaipur). 

Coix lxtchryma , L.— An aquatic grass, with large pearly white 
grains. 

Tragus racemosus , Hall.— A small but nutritious grass, common 
on sandy ground. Called " dhAman” in MerwAra. 

Perot is latifolia t Ait.— Ajmir. (Lowrie). 

Saeckarien Sara, Roxb.— Vern. " sarpat, ” Ajmir. (Lowrie.) A 
tall, handsome grass, resembling “ munj,” but the flowers are 
in a closer and more contracted panicle. 

S. spontaneum, L. — Vern. “ kAns" (Udaipur). 

S, Nareya , Be nth.— Vern. 11 panni. ” Forest west of BAr, 
MerwAra. 

Pollinia tristachya* — Vern. " gomti ” (Udaipur). 

Arthraxon echinatum , Nees. — Vern. “undAri” (MerwAra); 
u dundri ” ;Udaiptir). 

Rottbscllia exaltata , L. /'.—Vern. “ bhariali (Udaipur). 
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A . molle.— Forest near Todgarh. 

fschsemum latum, R . 2?r.— Vern. “ seran *’ or him ” (Ajmir). 

I gathered specimens of this on the AravaUi hills in Merwdra,. 
Mr. Lowrie tells me that this grass is considered at Ajmir to be 
one of the best for fodder purposes during the month of Octo- 
ber. I have specimens also from Udaipur: /. rugosum ) 
Salt'sb,— Vern. “toli” (Udaipur). 

Heteropogon contortus , R. & S . — (Spear grass.) — Vern. “ sarwAla.'' 
This grass is largely used in RijputAna for fodder. It is cut 
and stored for future use in small stacks, which are to be seen 
at nearly every village in certain parts of MerwAra. These 
stacks are composed of three different kinds of grass. The 
lower and larger portion consists of “ sarwAla ; ” this is over- 
laid with layers of “ Changta” {Apluda aristata) and on the 
top of all, and forming the roof of each stack, are sheaves of 
the sweet-scented i( Roaunshra” ( Andropogon Schcenanthus ), 

H . hirtus, Pers.— Vern. “ kuta " (Udaipur.) 

Andropogon Bladkit, Rets.— m. “khar.” Common. Flowers 
all through the cold season. In North-Western India it is 
called ** pal wAl” or “palwdn,” a name applied by natives to 
other species of Andropogon. It is considered to be a good 
fodder grass. 

A . foveolatus , Del . — Vern. u bohira" (Udaipur) . Used as fodder, 
but very little is known as to quality. It is often found in a 
stunted condition in rock crevices, but will grow luxuriantly 
under favourable conditions. 

A. lantger, Desf. — Vern. “runa” (MerwAra). This is one of the 
sweet-scented grasses, allied to and resembling A. Solid- 
nanthus , but with more woolly inflorescence and much narrowed 
leaves. It is highly valued as a fodder grass in the Punj&b. 

A* muricatus , Rets.— Wem. “gdndar,” MerwAra. This is the 
“panni” of North-Western India, the roots, “khas-khas,” 
affording the chief material for tatties. The “panni” of 
MerwAra is a species of Saccharum. It is good for foddjr 
when quite young. 

A.pertusus , Willd. — A common grass, flowering'duringjthe rainy 
season. Valued highly for fodder in North-Western ^tndia 
under the name of " palwAl.” 

A . Schcenanthus, L . — Vern. “ roaunshra" (MerwAra) ; “ rauns” 
(Punjab). Abundant in RijputAna, and largely used as fodder. 
The whole plant is strongly scented. It turns bright red after 
the rains are over, and shows conspicuously in the stacks of 
which it usually forms the roofing material. 

A. strtctus, Roxh.—Vt rn. “ boAri,” “ junjili” (MerwAra). A tall 
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wiry grass, resembling A.foveolatus , It is abundant in some 
of the reserves where it is cut as fodder. 

Sorghum halepense , Pers.—Ve rn. “ bowdri ” (Merwdra). This 
is the “ baru” of North-Western India. A tall handsome grass 
allied to “juir” ( Sorghum vulgare). It afford® excellent 
fodder, but is liable like “ juir” to prove unwholesome to cattle, 
if eaten when too young, or when dwarfed during seasons of 
droughts. It is highly valued in America under the names of 
“ Cuba" and “Johnson grass.” 

Anthistiria gigantea> Cav.—A tall, coarse grass. I have speci- 
mens from Ajmir collected by Mr. Lowrie. 

A. Wight ii, — Large “ gurcr rate " or “redbhera” (Udaipur). I 
have specimens from Udaipur and from Gwalior, which I be- 
lieve belong to this species. At Gwalior it appears to be largely 
used for fodder. 

Apluda aristata, L. — Vern. “ chdngta” (Merwdra). Very common, 
especially in some of the forest reserves. In the u Dhaukra ” 
forest near Todgarh, it forms the main portion of the under- 


growth. It is used for fodder. 

Aristida depressa , Rets. — A good fodder grass. Common on sandy 
ground. Called " lamb ° in the Punjab. 

A. munna , Cav.—A slender feathery grass, resembling the pre- 
ceding and growing on similar soil. Called “ limp in the 
Punjab, and used for fodder. 

Sporoholus tenacissimus, Beauv.—Vern. “cherria” or “ khar. 
Common on saline soil. This is the “ usar ki ghis o 
North-Western India. I have unidentified specimens of other 
kinds of Sporoholus collected near Ajmir by Mr. Lowrie. 

Polvpogott monspeliensis , Desf. — Vern. “chitra” (Ajmir). I have 
Specimens collected by Mr. Lowrie. 

Cynodon Dactylon , Pers . — Vern. tl dub.” Common 

Chloris digitata, Steud. — Todgarh (Merwira). 

C.tenella , Roxb.— Vern. “morbhaga” (Udaipur). I have speci- 
men* ajso from Ajmir, collected by Mr. Lowrie. 

MelunoceRchris Royleana , Nees.—A pretty little feathery grass, 
cotRmon on sandy soil. 

TeTrapogon villosus, Desf.—' Vern. “pungi” (Merwira). 

Eleusine veyfitiaca, Pers.—Ve rn. “ maligha ” (Udaipur). Common 
in Merwira. This is the“makra” of North-Western India. 

It is a good fodder grass. __ , v 

E. calycina , Roxb. Syn. Leptochloa arabica Kuntk^m, 
*( kharghis ” (Udaipur). I have specimens collected in Merwara 

E, %grlltyere, Nett.— A slender species somewhat resembling 
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- and usually replacing “ dub ” on sandy soil. It affords good 
fodder. 

Eleusine indica , Gsertn.—A coarse grass ; common on waste 
ground. 

E. scindica , Dutkie. Syn. Daetyloctenium scindicum , Boiss. — A 
slender grass, resembling small specimens of “makra,” but 
much more graceful. Always on sandy soil. It is called 
“ bhobra” in the Punjab. 

E. verticillata, Roxb . — Vern. “kuri chinke *' (Ajmir). Of no 
great value for fodder. 

Elytrophorus articulatus , Beauv . — Not common. I* have speci- 
mens from MerwAra, collected by Mr. Lowrie. 

Eragrostis bifaria, W. & A.— A small, hard, wiry grass, common 
on the Aravalli hills. 

E. ctliart's, Link . — Plentiful on sandy soil and frequently on usar, 
accompanying Sporobolus tenacissimus. A nutritious grass, 
but too small to be of much account. 

Var. brachystachya. — Vern. u chim ” (MerwAra) ; “ baram jari " 
(Udaipur). Common on dry sandy ground. Differs from the 
preceding by its dense, spike-like panicles. 

E . cynosuroides , Rett . — A coarse grass known as “ dAb " in Upper 
India. Often found on usar land, its strong roots enabling it 
to obtain its nourishment from less saline portions of the soil. 
Buffaloes appear to like this grass when young 

E . elegantula , Nees. — Vern. “jarhi dub” (Udaipur). 

E. megastachya , Link» — MerwAra; common. Foliage too scanty 
to yield much fodder. 

E. nutans, Boiss . — Vern. "ganda.' 1 MerwAra. 

E. poasoides, Beauv . — I have specimens from Ajmir, collected \rf 
Mr. Lowrie. 

Oropetium Thomaum y Trin . — A very diminutive little grass, not 
uncommon in MerwAra, where it forms a considerable part of 
the turf on depressed portions of sandy ground. 

Dendrocalamus strictus , Nees . — Clumps of this common Indian 
bamboo are occasionally met with on the Aravallj^hiMs. 

Filices — 

Adiantum lunulatum, Burnt . (K).— On Mount Abu. 

A . caudatum , L . — Shady rocks in MerwAra ; common. 

A. Capillus* Veneris, L . — Not uncommon in MerwAra, in damp 
shady situations. 

Cheilanthus albo-marginata t C. B. Clarke .— Rock crevices ; com- 
mon. 

Adiniopleris dickotoma, Bedd . — Abundant in rock crevices. 

Nephrodium parasiticum ) C . B. Clarke, (K.)— Mount Abu. 
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kephrodium cicutarium , //*. 6* (K.) — Mount Abu. 

Botrychium virginianum, Swartz , (K.) —Mount Abu ; rare. 

The following species, mostly trees, are also to be found in R*j. 
putAna, but they are introductions : — 

Michelid Champaca, Z. (N. 0. MAGNOLlACEiE.)— The “Champak 
tree. Planted at Mount Abu (K.) A handsome tree, well 
known for its sweet-scented flowers. The tree, being held 
sacred by Hindus, is usually to be found in the vicinity of 
temples. 

Anona squamosa , Z. (K.) (N. 0. Anonaceae.)— V ern. “sharifa,” 
called Custard-apple in India. 

Ailanthus excelsa , Roxb . (N. 0. SlMARUBE/E.) — Vern. “arua.” 
Thrives'well on sandy soil. {Brandis.) 

Melia indica , Brandis. — (N. O. Melaceae.) — Vern. “nim.” This 
valuable timber tree thrives well in MerwSra, and is easily 
propagated. 

Melia Azedarach, Z. (N. 0. MELlACEiE.) — Persian Lilac. Vern. 
“bakain.” 

Zizyphus Jujuba , Lamk. (N.O. RHAMNEA2.) — Vern. “ber.” Thrives 
well in Merwira, and should be encouraged for the sake of its 
fruit, which is capable of much improvement by cultivation. 

Mangifera indica , L. (N. O. AnacardiacBjE.) — <( The Mango.” 
Dr. King says is the “ prevailing tree on the slopes of Abu- 
It is doubtfully indigenous, and was probably originally intro- 
duced by the numerous pilgrims who have for ages frequented 
the sacred shrines for which the mountain is famous.” 

Dalbergia Sissoo, Roxb . (N. 0. LEGUMiNOSiE.) — Vern. M sissu.” 

J’he. climate of Merwdra is too dry to allow of any extensive 
plantings of this valuable timber tree. 

Pongamia glabra. Vent. (N. 0. Leguminosas.)— - V ern. “kurrus," 
“karija,” “sarlia,” or “chera." A handsome, almost ever- 
gfreen tree, suitable for planting along roadsides. * It thrives 
repigj^iably well in Merw£ra. 

pAUcianchclata , Z. (N. O. Leguminosae.) — Cultivated near vil- 
«Ia|8s. It has been recommended for planting on saline soils,, 
and the foliage is said to afford excellent fodder. 

Parkinsonia aculeate, L . (N. 0. LbgUMINOS^e.)— Vide preceding 
list. 

Tamar indus indica, Z. (N. O. LEGUMlNOSiE.)— Vern. “dmli." 

Acacia farnestana , Willd. (N. 0. LbguminOS*.)— A thorny 
shrub introduced from America, very like the babfil when in 
flower, and hence its name, “vilayati kikar.” 
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Acacia arabica y Willd.—Vide preceding list. 

Albizzia Lebbek ) Benth. (N. 0. Legu M l NOS&) . — Vem. “siris." 

Prunus persica, Benth & Hk. /. (N. 0. ROSACEA.)— The 
Peach-tree. Vem, “am,” 

Psidium Guyava, L. (N. 0. Myrtace<e.) — The Guava tree. Vem . 
“amrut.” 

Punica Granatum , L , (N. 0. LYTHRACEiE.) — The Pomegranate.. 
Vern. “ anar. ” 

Opuntia Dillenii \ Haworth. (N. 0. CACTEiE.)— Vide preceding 
list. 

Verbesina encelioides } B. & Hk. f. (N. 0. COMPOSITE.) — Vide 
preceding list. 

Mimusops indie a, A . DC. (N. 0. SAPoTACBiE.) — Vern. khirni.' 1 

M. Elengi, L . — Vern. “muls&ri.” 

Jasminum humile, L. (N. 0. Oleace^e.) — Vide preceding list. 

Nerium odorum y Spland. (N. 0. ApoCYNACE^E.)— Vide preced- 
ing list. 

Martynia diandra y Glox. (N. 0. PedalinEjE.)— Vide preceding 
list. 

Ricinus communis , L. (N. 0. Euphorbiace^E.) — Vide preced- 
ing list. 

Ficus bengalensis, L. (N. 0. UrtiCACEjE.) — The Banyan tree. 
Vern. “bargat.” 

F. religiosa , L. — Vern. “pipal.” 

F. glomerata, Roxb . — Vern. “ gular.” 

Morns alba j L. (K.)— Mulberry. Vern. '* tut." 
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